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CHAPTER I. INTRODUCTION 
We have all been told periodically that education is a good thing. 
We have been encouraged to get as much as possible, more being preferred 
to less. Few questions have been raised against this general concensus 
and a few figures and examples have been quoted to support this blanket 
endorsement of the educational institution. 
It is with individual incomes that we observe the most obvious 
measurable benefits of education. We can observe that the better 
paying jobs go to highly trained men and women. Untrained laborers 
must find employment in relatively menial, low paying employments. 
Experience also has shown that in periods of slow economic activity 
these untrained workers are the first to be laid off and the last to 
be rehired. In an early effort to identify the income effect, it was 
shown that in 1949 a high school graduate could expect to receive 
$25,000 more income during his lifetime than a grade school graduate. 
The additional income gain to workers who had graduated from college 
was $98,000 larger than that obtained by the high school graduate (48), 
Figures similar to these have often been quoted in popular magazine 
articles. 
Education has for many years been recognized as an essential part 
of economic development, but the recognition was usually given to the 
role of education in specialized scientific research and development. 
More recently this recognition has been extended to include the educa­
tional level of the entire labor force and its concomitant effect upon 
labor productivity. On a national basis it can easily be shown that 
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wealthier countries have attained a higher level of education among 
the working force. Poorer countries often have large masses of 
illiterate, untrained workers. 
The third, but by no means last, advantage to additional educa­
tion is often referred to as the cultural benefit. It is argued that 
education per se is good because it enables the recipients to appreciate 
and enjoy their lives more fully because of the additional knowledge 
and insight gained by participating in the educational process. This 
accepted but hard to quantify (at least under present knowledge) 
advantage may be one of the most important in increasing the welfare 
of the individual and community. 
The evidence appears to show that these positive attitudes about 
education are not going unheeded. More and more people are getting 
more and more education (82). Not only are a greater percentage of 
high school graduates entering college, but more of the college 
graduates are continuing their education in graduate schools. Also, 
a large increase is taking place in trade school attendance and, in 
fact, in the number of educational alternatives available to the high 
school graduate, or even to the high school dropout. 
It was in the above mentioned background that a past study made 
at this University was reviewed. In 1959 as an effort to identify 
occupational plans of Iowa farm boys, an extensive sample of farm 
boys graduating from high school was made to determine the occupation 
plans of these graduating high school seniors (43). Thirty-three 
months later, a follow-up study was made to check on the ability of 
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these boys to carry through with their previously made vocational 
plans (42), Noteworthy among the information gained from this second 
survey was that 63 percent of the former high school students had 
participated in no college or university training. Perhaps more 
significantly, 42 percent of students with an A or B scholastic 
average from high school had not furthered their training by attend­
ing college. If one would hypothesize that the majority of these 
above average students possessed the ability to do college level 
work, then reflecting on past studies that have shown considerable 
income disparities between people with and without a college education, 
the question arises; What would have been the gain to both the 
individuals involved and to society if more of these students had 
attended college? It was in direct response to this question that 
this present project was conceived. 
This dissertation is an attempt to answer this preceding question. 
It will not merely accept the benefits of education as of a magnitude 
greater than any possible cost incurred in gaining these benefits. 
The attempt will be made to identify, isolate and estimate as accurately 
as possible not only portions of the benefits but also the costs of 
education. These costs and income benefits will then be compared to 
measure the net income gain from the investment in education. 
It would have been desirable to answer the question; Do the 
benefits of additional (college) training result strictly from educa­
tion itself or are there other factors correlated with educational 
attainment that are the cause of the benefits often quoted as being 
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derived from the educational process? It would also be of interest 
to discern if the educational costs and income benefits vary between 
individuals and what causes this variation if it exists. (In fact, 
there may also be a question of to whom the benefits accrue.) One 
might rephrase the preceding sentence to ask: What are the factors 
that play significant roles in determining lifetime incomes to college 
graduates? Unfortunately, the situation did not allow full study of 
this broad spectrum of questions. The preceding two questions will 
be briefly discussed in Appendix F. 
This paper is divided into two major portions. The main text 
presents the general methodology and the empirical results. Most 
specific estimation procedures are confined to the appendix for 
reference and study. 
Readers unfamiliar with economic consideration of education may 
find the theoretical portion in Chapter II interesting. Persons 
familiar with the literature will find nothing new. Both should be 
very interested in the following empirical section, for it is here 
that this effort strives to make its own addition to present knowledge. 
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CHAPTER II. STUDY METHODOLOGY 
The Economics of Education 
Before proceeding further we should define education in the manner 
the word will be used throughout this paper. We define education as 
the process of developing analytical capacity (or power) and acquiring 
knowledge, skill and character by formal schooling. Education in the 
broader sense would be training and developing knowledge, skill and 
character in many ways. We will restrict our usage to the process 
in formal schooling, where the individual is participating in study 
conducted by an organized institution such as a primary or secondary 
school, or a college or university. Formal schooling may also be 
provided by a technical institute or the military services, but we 
will omit this area from this analysis. 
Schools and colleges also perform functions and provide services 
which are not contained within the scope of this paper. Research and 
extension, the discovery and dissemination of new knowledge are quite 
properly important aspects of the educational institutions. These 
aspects have important effects upon the economy by increasing the 
efficiency of resource use. Some work has been done estimating the 
return on investment in these activities, but these areas will be 
excluded from this study (29). 
The investigation is concerned with the economics of education. 
No doubt many people have misgivings (if not outright condemnation) 
about the propriety of considering education as an area subject to 
economic analysis. We live in a society that places a high value 
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on education. Most of the readers of this thesis will themselves have 
a vested interest in the educational establishment. The question will 
undoubtedly be raised: Can you conduct an economic analysis of educa­
tion without meddling in and subjecting the cultural aspects of 
education to a dollars and cents value? Many of the people question­
ing this kind of investigation may have good basis for their doubts. 
They have seen attempts at efficiency efforts which consider any 
cost-cutting moves by educational establishments as a move toward 
greater efficiency in learning, efforts which have little or no regard 
for the effect on the qualitative aspects of the end product. True 
efficiency ratios are impossible since there is presently no method 
of measuring the quality of education produced by different teachers 
and different methods, i.e., no reasonable measure of output. This 
paper is not concerned with this type of efficiency, but it neverthe­
less must still recognize problems of measuring educational output. 
Nevertheless, there is still much opportunity for economic analysis 
in education. 
Economics is concerned with decisions relating to the allocation 
of limited resources among competing uses. Educators acknowledge this 
competition when they request financial support in order to compete 
for the services of trained and educated men. Educational institu­
tions, government and private industry compete for a limited stock 
of personnel. Money used for building offices, classrooms and 
laboratories is not without cost. It must be raised from taxes, 
gifts or tuition charges to students. None of these sources provide 
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unlimited amounts of funds. Many alternative uses exist for these 
resources. If inputs are used for education, they cannot be used for 
roads, hospitals or for producing consumer goods. 
Although there is little direct cost to the student attending 
primary and secondary schools, society, represented primarily by the 
community, must pay salaries, build and maintain facilities and 
provide operating expenses for the schools. At the college or 
university level a portion of these costs must be paid by someone 
in addition to the portion paid by the individual student. The 
absolute level of these costs is very large. 
For the school year 1957-1958 education institutions in the 
United States employed over 1,677,000 men and women as institutional 
staff. The total amount spent for current expenditures exceeded 
$16,916,838,000. During this same period over $4.2 billion was 
spent for plant expansion. The estimated value of physical facilities 
for colleges and universities alone was over $16 billion (82). 
Education is very expensive, but what is its effect? One very 
important effect may be economic growth. Inspection reveals that no 
nation has experienced economic growth without a reasonably well 
educated labor force. From 1919 to 1957 total man hours worked in 
the United States grew less than 1 percent per year. Physical capital 
grew less than 2 percent per year. Yet output of the American economy 
rose a little more than 3 percent per year (22), It appears that the 
usual measurements of labor and capital do not explain all of the 
economic growth. If education contributes part of the unexplained 
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residual, economists should be concerned about the effect of education 
on growth. 
As pointed out above, education can be provided only at a cost. 
The total amount spent on education certainly has an effect on the 
supply of educational services, and these services involve a productive 
process. There is also a demand for these services. This demand may 
be partially explained as investment by individuals in themselves to 
increase their productive capacities with the end of gaining higher 
incomes, and partially explained by the behavior of people as pure 
consumers. 
It would be very difficult to isolate these two types of educa­
tional demands into pure categories. Relative extremes may probably 
be represented on the consumption side by an education stressing an 
appreciation of art, music, etc., and on the investment side by a 
graduate program in engineering. But in both of these areas, as in 
probably all of education, the consumption and investment ends exist 
as joint products of the educational process. It would be very 
difficult to isolate pure types, 
T, W, Schultz, regarding education as investment in man and 
treating its consequences as a form of capital, has prepared estimates 
of the capital formation produced by educational services (64). His 
treatment of the results of education as capital rests on the defini­
tion of capital as a good rendering a service of value to the economy. 
The whole underlying hypothesis here is that increases in national 
income are partially a consequence of additions to this stock of 
capital. His resulting estimates for 1956 are that 34 percent of the 
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total capital formation in the United States in that year was generated 
by the educational services provided in primary and secondary schools 
and by colleges and universities. 
Economists have reason to show much interest in the results of 
education. Education consumes vast amounts of goods and services of 
the economy and its results have noticeable effects on national output 
and economic growth. Some people may readily admit some economic effects 
but still contend that education should not be analyzed in an economic 
framework. Schultz again provides a partial answer to these contentions. 
It is held to look at education as capital formation is 
repugnant because education is basically cultural and not 
economic in purpose, because education serves to develop 
individuals to become competent and responsible citizens 
by giving men and women an opportunity to acquire an appre­
ciation of what they mean to life. My reply is that an 
analysis that treats education as one of the activities 
that adds to the stock of human capital in no way denies 
the validity of their position; my approval is not designed 
to show that these cultural purposes should not be achieved 
by education. What is implied is that in addition to 
achieving these cultural goals, some kinds of education 
may improve the capabilities of people as they work and 
manage their affairs and that these improvements may 
increase the National Income. These cultural and economic 
effects may thus be joint consequences of education. My 
treatment of education will in no way detract or disparage 
cultural contributions of education. It takes these con­
tributions for granted and proceeds to the task of determin­
ing whether there are also some economic benefits of educa­
tion that may appropriately be treated as capital that can 
be identified and estimated (64, p. 572). 
Let us illustrate this proposition of joint monetary and cultural 
effects with a very simple economic setting (Figure 1). In an 
ordinary production process, economic theory tells us that we 
maximize income when marginal revenue equals marginal cost (subject 
of course to necessary second order conditions). Consider MC as 
Costs and returns 
per unit 
/S 
M O 
MR2 
> 
E E' quantity (years) of education 
Figure 1. Optimal amount of education investment 
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the marginal cost of education. This line is the graphical repre­
sentation of the cost of additional units of education and is shown 
rising with additional amounts of education. At this point the 
rising nature of the marginal costs is only assumption. A theo­
retical substantiation of this assumption will be presented in 
Chapter IV. 
Also let us consider MR as a downward sloping marginal revenue 
curve of the monetary benefits of education. The choice of this 
shape for the curve assumes a decreasing marginal return from 
increasing amounts (purchases) of educational services. Our introduc­
tory text would state that an individual, in order to maximize monetary 
return in a perfectly competitive economy, should purchase educational 
services up to a point E, where MC equals MR, This would be correct 
if education had only monetary effects. 
If education has positive non-monetary effects in addition, the 
sum of these monetary and non-monetary effects may be represented by 
the line MR2, The distance between MR and MR2 represents the value 
of the non-monetary benefits of education. It can be seen that if 
these benefits are positive, under our assumptions the individual 
should purchase a larger amount of educational service than he would 
in their absence. Using only monetary benefits will cause our estimates 
to be minimum estimates of the "economically efficient" amount of 
education. 
In this paper we will be working only with monetary benefits. 
Consequently, the rates of return we estimate will be minimum rates 
(considering the other benefits positive). We cannot measure the 
12 
value of these other attributes of education. Their existence is 
recognized but the omission of these factors in no way detracts from 
the results we are striving for, namely an estimation of the monetary 
returns to education resulting from an investment in formal schooling 
by individuals. 
There has recently been a renewed interest in the economics of 
education, or more correctly and generally, an interest in investment 
in human capital. This present interest no doubt can be traced to the 
thoughts and questions of Theodore Schultz (64, 65, 66, 67, 68, 69). 
Although the classical economists had recognized the value of men and 
their skills, it has been only recently that systematic thought has 
been applied in this specific area. The Fabricant article mentioned 
above provided evidence of an embarrassing lack of knowledge by 
economists in this area (22). Since Schultz began his set of articles, 
several works have been presented. At the present time the leading 
theoretical work is Becker's book, Human Capital (1). 
The investigation of economic effects of education as pursued 
in this study is only a part of a much broader area of study often 
referred to as investment in human capital. In addition to education, 
investment in human beings may take place in such forms as nutrition, 
health, job information and mobility. Part of the area of human 
capital is included in the area which may be called for lack of a 
better name, "non-market" organizations. Non-market organizations 
in the form of schools, hospitals and different levels of government 
account for over 20 percent of national income in the United States (79). 
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Yet the lack of an estimable goal for such organizations makes economic 
analysis in the normal sense impossible. This area operates outside 
the market system and consequently offers no yardstick with which to 
measure performance. During the coming decade this area will un­
doubtedly be a primary area for new and original economic investiga­
tion. But it should not be forgotten that much investment in human 
capital also takes place within the profit motivated firm. They 
recognize the profitability of investment in the human resource. 
Currently three approaches have been used as a basis in conduct­
ing an economic analysis of education. The most common method is to 
treat education as a capital asset acquired by consumers. The 
individual (consumer) then derives a flow of benefits both directly 
and indirectly (as income benefits from earning of this asset). The 
theoretical basis for this type of analysis was prepared by Becker 
and this is the method followed in this study. This method is called 
the consumption approach. 
Another method may be called the requirement approach. This 
method is somewhat analogous to a Tinbergen development model where 
in a multi-sector economy, education is a sector providing skilled 
labor to other sectors in order to maximize some type of production 
function, usually national income. One difficulty with this approach 
is that it is assumed that the objectives of educational institutions 
are identical with the objectives of the entire society, 
A third possibility is that of treating the educational insti­
tution as an individual, maximizing an institutional utility function 
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subject to money and manpower available. This approach has been the 
least used (in the journals) at the present time (38). Although littl 
work has been done using this approach, in reality it may approximate 
most closely the decision framework in which institutional allocation 
of limited resources takes place. Now to retire to our specific study 
The Costs of Education 
We are attempting to estimate the monetary costs and monetary 
benefits of investment in a college education for Iowa farm boys and 
to compare these two estimates in order to determine the reasonablenes 
of making this investment. 
The social costs of a college education include the cost of input 
into the educational process such as books, supplies, instructors, 
buildings and equipment and opportunity costs. Opportunity costs, or 
loss of productivity by students, is measured by the difference in 
earnings of students and nonstudents of the same age and abilities. 
When students attend college, they forego the alternative of full-time 
employment. 
Also included would be any costs associated with college attend­
ance which requires expenditures in excess of what would have been 
spent had the student not attended college. These extra costs may 
be present in payments for room and board, clothing and travel to 
and from college. 
The social costs referred to above are paid for partially by 
the student himself and partially by other persons of the society. 
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The portion of costs paid for by the student and his family will be 
called private costs. Private costs will be less than social costs 
by the amount of subsidy provided by state, federal or private 
contributions to costs which are not covered by tuition payments. 
Opportunity costs are considered to be borne by the student since 
the money income forgone could have been spent for consumption or 
investment. Also included as private costs are tuition, books and 
supplies provided by the student and any other costs which are higher 
because of college attendance than they would have been without such 
attendance. 
The estimation procedures that will be used in determining these 
different costs vary. In this study costs of attending college are 
those experienced by students at Iowa State University. Costs of 
attending different colleges do in fact differ, perhaps considerably. 
But attendance at Iowa State is a very real and possible alternative 
for all Iowa farm youth. With a few exceptions, it appears to be a 
reasonable assumption that any difference in college costs actually 
experienced by those attending other colleges was a personal preference, 
and could realistically be considered as a consumption expenditure 
rather than as investment. The possibility of differences in monetary 
benefits of attending alternative colleges will not be considered by 
this study. 
The determination of tuition costs will be made by using the 
actual tuition costs at Iowa State University and multiplying this 
quarterly cost by the average number of quarters needed for graduation 
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in a given curriculum. These total tuition costs will vary by 
curriculum and by the abilities of the student to handle a given 
amount of credit hours. The costs of books and supplies will also 
be estimated by determining requirements of students in differing 
curricula. 
It will be assumed that no additional costs exist for room and 
board and for clothing above what the individual student ordinarily 
would have spent. We will consider any increase in these costs to 
be an expression of consumption preference. An empirical basis for 
this assumption can be found in two articles written by W. H. Form 
and G. P. Stone (25) and G. P« Stone and W, H. Form (75). 
The charge for additional travel necessary because of college 
attendance will be estimated by computing average distance from home 
towns to Ames of the Iowa students graduating from Iowa State Uni­
versity in 1963. From this figure will be subtracted an estimate of 
the travel necessary to reach a satisfactory job. 
Factor costs of the college education will be estimated using 
cost data from Iowa State University for the school year 1964-1965. 
The estimation of private opportunity costs of college attendance 
form one of the major portions of this investigation. A survey was 
conducted to determine actual income received by those farm boys who 
did not attend college during the immediate years following high 
school graduation. After these incomes are adjusted to correct for 
differing individual attributes of college attenders and noncollege 
attenders, they will foirm the basis for the estimation of income 
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foregone by college attenders. Adjustments will take place to account 
for difference in intelligence, wealth and any other traits which 
appear to have influences on earnings. Still another modification 
is necessary. If education does have an effect on earning capabilities, 
after one year of college attendance the individual will be making more 
money than he would have if he had no education. Thus these opportunity 
costs will increase for each year of college attendance. To investi­
gate this possibility, questionnaires were sent to all Iowa farm boys 
who entered Iowa State University in the fall of 1959 and consequently 
failed to graduate. Their income figures will permit some check on 
the theory of increasing opportunity costs. 
The income data from the above mentioned sources can still not 
be used directly as the opportunity cost of attending college. They 
could be directly used only if college students held no summer jobs, 
did not work part-time while attending school and received no scholar­
ships, When these alternatives are present, they reduce the opportunity 
costs of college since they replace some of these costs in a manner 
which is due entirely to the educational activity. Consequently, these 
items must be estimated for the college students and the sum must be 
subtracted from opportunity costs. 
Public costs, the other general division of college costs, can 
also be divided into direct and indirect costs. Public and private 
costs must be estimated separately if they differ and if we are to 
accomplish our goal of determining both a public and a private rate 
of return on investment in education. 
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The Benefits of Education 
While the costs of a college education are involved and sometimes 
elusive, they are more easily quantifiable than are the benefits 
derived from the same college education. Many of the acknowledged 
benefits are totally lacking in units of measurement. These bene­
fits, as were the costs, may be divided into private and public 
benefits and each of these divided into direct and indirect benefits. 
Some of the private benefits can be considered as direct consump­
tion. Examples could include the direct enjoyment of participating 
in the educational process and its satellite experiences. More 
specifically, this would include participating in any of the activ­
ities associated with college which provide enjoyment or pleasure 
to the individual such as football games, social events and extra­
curricular activities. Also included would be participation in 
activities more traditionally accepted as part of the educational 
process which lead to refinement of tastes, awareness of the world 
about us and the categories of cultural activities usually associated 
with college life. Veblin might also include items of conspicuous 
consumption, exemplified by attitudes that lead to such statements 
as "my son, the college student." That these consumption items 
exist has been recently dramatized by colleges openly admitting that 
anyone may attend if their fees are paid. I would hypothesize that 
these direct consumption aspects of college attendance are very 
income elastic. (However, we should not discount the possibility 
of this also being a productive investment.) 
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The other type of private benefit resulting from the college 
education is indirect consumption, or rather, an investment in pro­
ductive skills leading to an enhancement of income rewards to be 
used for future consumption. 
It is with this single benefit of the education, the investment 
in human production capacity, that this study will deal with almost 
exclusively. It can be seen that this is only a portion of the 
benefits of higher education, but that this portion at least provides 
an opportunity for empirical verification. Incomes of college 
graduates may be compared to incomes of other individuals that differ 
only in the amount of formal education they have experienced. Any 
difference can be attributed to the education involved. Labor income 
earnings of Iowa State University graduates will be used to estimate 
these monetary benefits. 
Special emphasis must be given to the modifying clause, "differ­
ing only in the amount of formal education." A direct comparison of 
incomes of college graduates and noncollege graduates would be very 
misleading. College graduates as a whole tend to be more intelligent, 
wealthier and more highly motivated than the average person who does 
not graduate from college. The majority of these college graduates 
come nonrandomly from the middle and upper classes of society, repre­
senting the social and economic classes that would probably be more 
successful by our society's standards even without the benefit of 
their college experience. 
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Social benefits, or those benefits occurring to persons other 
than the educated person himself, are perhaps the most elusive of the 
benefits often attributed to the educational process. These are the 
benefits which form the basis for public aid to education in the form 
of taxes, gifts and other subsidies. Direct benefits may occur to me 
if you are educated since you now become a more interesting conver­
sationalist, your appreciation of "better" things in life may increase 
the demand for goods and services in my community marginally to the 
extent that these items may become available in the market, increasing 
the feasible alternatives available in my choice set. 
Indirect benefits of your education occurring to me may be in 
terms of reduced social costs in government. If you have been educated, 
it will possibly reduce the expenditures needed for fire and police 
protection in an area in addition to reducing considerably the possi­
bility of your appearance on the welfare rolls of the state. If earn­
ings have increased because of education, government tax revenues will 
be greater, providing either reduced tax rates or an increase in 
government services without increasing the rate structure. 
Possibly one of the more important public benefits flowing from 
education may be in providing externalities for economic growth. 
Denison has suggested this possibility and much research is and will 
be aimed specifically at this question (138). The argument basically 
is that investment in an educated labor force provides a more produc­
tive labor force which is able to assimilate and apply increasing 
technological knowledge in the production of goods and services. 
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Investment in education represented by more and better training has 
historically been an unmeasured input in the production process of 
an economy. 
This has been a general outline of both the measurable and un-
measurable costs and benefits of a college education. In estimating 
the rate of return to investment in a college education for Iowa farm 
boys, both a public and private rate of return will be estimated. 
The private rate will be based on all costs paid by the student 
and/or family and on the increased lifetime income received by this 
same individual due to his college education. By ignoring all other 
benefits derived from college experience, we will have a minimum 
rate of return. Any other positive benefits would raise this rate 
of return. We are assuming all costs are investment costs, not 
consumption expenditures. For example, if half of the costs of 
college were considered to be expenditures for direct consumption, 
the rate of return estimated on the investment portion of costs would 
be doubled. 
The social rate of return will vary from the private rate for 
two reasons. First public costs will be larger than private costs 
to the extent that tuition costs do not cover the total costs of 
providing the educational services involved. Total costs will be 
equal to the revenue obtained by student tuition payments plus any 
subsidy by the government or private gifts and donations. The 
social return will also be greater since it includes all private 
returns plus those occurring to other individuals in the society. 
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The only additional return to be considered here as measurable return 
will be the increased tax revenue to the state and national government. 
This addition will be allowable only if we adjust expected private 
individual incomes to a "take home" base, otherwise we would be 
double counting this income. 
Several alternative estimates will be constructed to demonstrate 
the effect of inclusion and existence of different cost items and 
estimation procedures. These alternative procedures will be dis­
cussed in the empirical portion of this paper along with the specific 
assumptions made in each of the cases. 
The empirical section will also deal specifically with the 
effects of alternative choices of major areas of study at Iowa State 
University. All portions of the empirical section should be important 
to individuals making decisions on the advisability of continuing 
education and occupational choice, to policy makers at the state level 
dealing with the allocation of governmental revenues and to administra­
tors and counselors at Iowa State University. 
The basic objective of this study is the determination of the 
costs and monetary returns associated with a college education for 
Iowa farm boys if the decision to enter college were subject only 
to academic restraints. If not, primary emphasis will be placed on 
investigation of the effect that factors such as area of study 
specialization, intelligence and family wealth have on the costs, and 
income benefits of post-high school investment. It should also be 
possible to estimate the amount of overinvestment or underinvestment 
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in education by farm boys and to determine the monetary losses to 
individuals and society resulting from a misallocation of funds for 
educational investment. 
Specifically, answers to the following questions are desired. 
What are the costs of attending college at Iowa State University? 
Do variations exist in these costs and if so, what are the causes? 
How much money income may the graduate of Iowa State expect after 
graduating? Will this income vary as a result of his undergraduate 
study program? Is investment in an undergraduate education at Iowa 
State a profitable investment from the financial viewpoint? 
After answers are found for these questions, it should then 
be possible to determine if the allocation of resources to the 
educational sector is efficient. If over- or underinvestment in 
education is taking place, what policy changes can be implemented 
to aid the achievement of a more efficient allocation? 
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CHAPTER III, DIRECT FACTOR COSTS OF PROVIDING 
UNDERGRADUATE EDUCATION AT IOWA STATE UNIVERSITY 
As stated in Chapter II, the total costs involved in a college 
education can be divided into two categories. These two categories 
are those costs borne by the individual who is getting the education 
and those costs borne by persons other than the individual. With 
reference to Iowa State University, society in the form of taxpayers 
of the state of Iowa subsidize part of the educational costs. To the 
extent that federal aid is present, part of the cost is also borne 
by taxpayers of the entire nation. 
In addition, each of these two categories of costs can further 
be broken down into direct costs (costs paid directly out of pockets, 
bank accounts or treasury) and indirect or opportunity costs. These 
opportunity costs represent the earnings foregone by the individual 
because of his attendance in college instead of participating in the 
labor force. Society also has opportunity costs in the same sense 
because production is foregone when students are not working. 
If the opportunity costs of the individual are measured by the 
earnings foregone, and if it is assumed that the earnings of an 
individual represent the value of the product he produces, the use 
of both private and public opportunity costs would result in double 
counting the true costs. The alternative of additional schooling 
rather than working is a very real alternative to the individual. 
Direct costs of a college education are much more easily 
described. These are costs which are actually paid directly for 
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inputs in the educational process. Instructors must be paid, build­
ings must be built and books and supplies must be purchased. Some­
one, either the individual or society must ultimately pay for these 
factors utilized in educational production. 
All this leads us to consider the inputs involved from a factor 
cost viewpoint. The factor cost items involved in undergraduate 
education at Iowa State University are found in Table 1, along with 
estimates of their magnitude for the school year 1964-1965, The 
presentation in this table subdivides these costs into three cate­
gories, labor services, physical inputs and other services which here 
include travel costs and the cost of providing library services 
necessary for the educational process. 
Labor services are further divided into three parts. First 
there are the salaries paid for instruction and for departmental 
administration including student advising. Consequently, this cate­
gory would include all labor services where college personnel were 
in direct contact with the student, either teaching courses or pro­
viding typical departmental counseling services. Also included would 
be the administrative costs of operating individual departments as 
separate teaching entities. We should add at this point that when 
we speak of salaries throughout this thesis, we are also including 
as part of salaries the cost of fringe benefits paid by the employer. 
Consequently, the value of labor services is always somewhat greater 
than what might generally be considered as salary in conventional 
terms. 
Table 1. Factor cost items in undergraduate education at Iowa State University for the fiscal 
year 1964-1965 
Labor services in instruction 
"Instructional and departmental administration 
University and college overhead and administration 
College of Engineering 
College of Agriculture 
College of Veterinary Medicine 
College of Science and Humanities 
College of Home Economics 
University 
Student time and effort 
$107,435 
56,065 
38,023 
78,241 
98,204 
703,084 
$ 7,512,317 
1,081,052 
Physical inputs 
Instructional supplies 
Institutional supplied - all colleges 
Institutional supplied - university 
Institutional supplied - departments 
Student supplied 
Instructional equipment 
Building facilities and upkeep 
31,725 
129,611 
548,109 
333,966 
1,043,411 
310,300 
1,544,442 
Other services 
Transportation 
Library 
501,368 
594,019 
Total $12,586,909 
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The basis for the estimation of these services was the cost 
analysis information received from the Office of the Vice President 
for Business and Finance at Iowa State. (A complete description of 
the source of these data is found in Appendix D.) The costs were 
estimated by prorating faculty salaries on the percentage of their 
time spent in teaching and preparing for undergraduate courses. Also 
prorated were the costs of departmental administration (including 
both faculty and clerical staff) which were determined by departmental 
heads to be spent on undergraduate education. The applicable costs 
were allocated to each undergraduate course taught at the University, 
When these costs were aggregated for the entire University, we had 
an estimate of the value of labor services at the departmental level 
involved in teaching undergraduates. This estimate was $7,512,317. 
The second item included under labor services is the item of 
administrative services required to operate the individual colleges 
and the University. The basic source of data for this estimate, 
which might be termed college and University administrative over­
head, was the 1964-1965 financial report of the University (40). 
The general procedure used in deriving the administrative over­
head for the five colleges of Agriculture, Engineering, Science, Home 
Economics and Veterinary Medicine, and for the University, was to 
start with the total expenditures of each college, subtract adminis­
trative costs and determine the proportion of the remaining costs 
chargeable to instruction. Then it was necessary to allocate the 
administrative costs on a dollar expenditure basis between instructional 
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expenditures and other noninstructional expenditures. A few addi­
tional adjustments were necessary. The detailed explanation of the 
derivation of these estimates is found in Appendix E. Total admin­
istrative costs were estimated at $1,081,052. 
The next item of Table 1 is student time and effort. This 
estimate is such a large portion of total costs and forms such an 
important part of this project that the next chapter is devoted 
wholly to its estimation. At this point we will merely note that 
this estimate appears in Table 1. 
The second group of factor cost items are physical inputs rather 
than labor inputs. Included here are the supplies necessary for 
administration, supplies directly used in the classroom (test papers, 
chalk, assignment papers, etc.) supplied by the college or University, 
supplies provided by the students in the form of textbooks, drawing 
supplies, etc., instructional equipment used in teaching such as 
laboratory equipment and furniture for classrooms and offices, and 
the buildings themselves which must be built and maintained. 
Along with our estimation of labor inputs discussed above, we 
have already provided the necessary information to derive our estimates 
of institutionally provided classroom and administrative supplies. 
The same information from the financial office (see Appendix D) which 
provided our estimate of labor input for classroom instruction and 
departmental overhead provides us with our estimate of physical inputs 
used in this same area. This figure is $548,109. 
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Such physical inputs also exist at the college and University 
level. Here the specific use is more closely associated with pub­
licity and information supplies such as registration forms and the 
college catalog. Again the specific estimates are found in Appendix E. 
The point estimates of these costs at the University and college levels 
were $129,611 and $31,725, respectively. 
To get an estimate of the cost of student supplied inputs to 
undergraduate instruction, a time consuming but very straightforward 
method was devised. For every course taught in the University for 
the school year 1964-1965, the cost of text and equipment recommended 
for the course was obtained through the University Book Store. If a 
book was used for two courses, the cost was shared by these courses. 
These individual course costs were multiplied by the number of students 
taking the course, the cumulative product being the cost if all books 
and equipment were purchased new and were completely used up during 
the course. Obviously, all books and equipment are not purchased new 
and not entirely used during the course. The used book market is 
very active. Our assumption, based on talks with University Book 
Store personnel and some undergraduate students, was that one-third 
of new cost would be a reasonable estimate of the cost to the average 
student. Our estimate so derived was $333,966. 
The next two physical inputs posed more difficult problems of 
estimation. These were the building and equipment costs associated 
with teaching undergraduate courses. The complete estimation processes 
are described in Appendices B and C. Here we will only briefly review 
the procedures involved. 
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Building costs were composed of two separate costs; depreciation 
and upkeep, and repair. Depreciation costs were estimated by 
estimating the values of the individual building, setting up deprecia­
tion schedules and then determining the portion of depreciation costs 
which should be prorated to undergraduate instruction. Maintenance 
and repair costs were allocated based on the University average cost 
of providing necessary services per square foot. These costs in this 
procedure used were generated for the various type of usage; classroom 
space, office space and laboratory space. The three estimations are 
shown in Table 2. The equipment charge estimations are discussed 
fully in Appendix C. These equipment charges were also broken down 
into three categories and are also displayed in Table 2. 
Table 2. Total building and equipment costs by type of use 
Building costs Equipment costs 
Laboratory use $ 543,492 $281,906 
Lecture use 355,831 10,058 
Office use 645,119 18,336 
Total $1,544,442 $310,300 
The last two factor cost items considered in this study are 
transportation costs and library costs. Admittedly, these items 
could be classified under the two categories above, but it was 
decided to separate them completely because of their unique nature 
and estimation procedures. 
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Transportation costs are defined as those costs entailed because 
of college attendance which would not have existed had the individual 
not attended college. Hence, they have some characteristics of 
opportunity costs which will be more easily comprehended when the 
estimation steps are related below. This study did not consider 
room, board and clothing expenses as legitimate costs of a college 
education because the literature appeared to agree that costs paid 
for these goods and services at college are not significantly different 
from what they would have been in the absence of college attendance 
(see Chapter II). But it was judged that this was not the case 
regarding transportation. The study conducted by Kaldor in 1962 
which determined the ability of Iowa farm boys graduating from high 
school in 1959 to follow through on their occupation plans found that 
the average boy had moved 33 miles from his parental home to work on 
his first job (42). Consequently, if we assume the average Iowa boy 
attending college would have traveled this far had he not gone to 
college, we should subtract this figure from the distance he traveled 
to college in order to determine the additional traveling charge 
which should be attributed to the college education. By checking 
the home address of Iowa State University men who graduated in 1962-
1964 and were included in our survey, we found the average distance 
traveled to Ames by the graduates of each different major area of 
study. 
It is apparent that we still had to make an assumption concerning 
the number of trips made between home and college. The operations of 
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the Department of Residence at Iowa State University were inspected 
and it was determined that the college dormitories are closed between 
quarters and over Christmas, This suggests that most college students 
make at least four round trips a year between home and college. Further 
assuming that given the proximity and age of the boys who moved to a 
first job, these boys would also make four trips, we could start our 
estimation of the total transportation cost involved. Four trips per 
year mean one and one-third trips per quarter. 
Subtracting the 33 miles from the average distance traveled, 
multiplying by the number of trips per quarter (one and one-third) 
and multiplying this product by $.07 per mile, an estimated travel 
cost per quarter per student was estimated. Summing for all students 
over the year gives us our total transportation cost of $501,368. 
The average cost for all students was $14.49 per quarter. 
The total library service charge was the sum of current operating 
expense (taken from the financial report), the building service charge 
(estimated as in Appendix B) and the equipment and book depreciation 
charges (estimated as explained in Appendix C using a 50 year life). 
The estimates of these magnitudes were $685,200, $221,536 and $48,524, 
respectively, for a total cost of $955,260. 
Still needed was a procedure of allocating these library costs 
among all the different use areas since we are here only interested 
in the undergraduate costs. After conferring with John Pace on the 
building and office space and with library officials, it was determined 
that a large portion of library usage is for general studying apart 
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from using specialized facilities of the library for specific courses. 
Some arbitrary procedures had to be used. It was decided after meeting 
with the people mentioned above that all of the building charge and 
10 percent of other charges would be allocated on a flat per student 
basis to weigh the "general" use of the facilities. After adjusting 
for graduate students, this basic charge was $263,943, The residual 
or "nonflat rate" portion of $660,352 was allocated one-half to 
undergraduate teaching and one-half to graduate teaching and research 
on the basis of usage as reported by library personnel. This charge 
which was later allocated on a per course basis totaled $330,176. 
The total portion allocated to undergraduate instruction for the 
year was $594,019. 
At this point we have discussed the estimation of the aggregate 
factor costs at Iowa State University for undergraduate education 
for the year 1964-1965. Included in the discussion of these procedures 
(either in the text or in the appendix) was a further explanation of 
how these costs were allocated to individual courses. One of the 
goals of this study was to determine if variations of cost of different 
major areas of study specialization exist. To achieve this goal, the 
costs estimated above must be allocated among these different major 
areas. The procedure used was to allocate all costs to individual 
courses and then total these course costs for all courses taken by 
graduates of these different major areas. 
The courses taken by students in the different major areas were 
chosen to represent a "typical" program. The University catalog 
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provided a list of courses required for graduation. This list of 
required courses was then taken to an undergraduate advisor in 
each department. With his cooperation and recommendations, electives 
were added which represented a typical undergraduate course program 
meeting graduation requirements. When all individual course costs 
were estimated, these were summed for all courses included in any 
individual program. 
One flaw existed with this approach. Minimum graduation require­
ments are such that they can be attained in 12 quarters of college 
attendance. Most students are attending college for more than 12 
quarters. Most of them take more than the minimum required number 
of courses because of choice, failing a course or because they have 
switched major areas and in so doing have accumulated an excess of 
elective courses. This situation would mean that the previous 
approach would underestimate costs. Also by utilizing a "typical" 
program, we ignore the real possibility of alternative programs 
which may include elective courses which are decidedly "nontypical." 
If such courses are generally of smaller enrollment, they may also 
have higher per student costs. The correction for these two dis­
crepancies was to increase the "typical" course costs by the percentage 
represented by the extra number of quarters required for graduation. 
For example, if the average graduate takes 13.2 quarters to graduate 
instead of the "standard" 12 quarters, it represents a 10 percent 
greater course potential. Then the portion of total curriculum costs 
allocated on a course basis were increased 10 percent. 
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Table 3 lists the total and individual factor costs for different 
areas of study specialization under the two alternative computations. 
The opportunity costs entered will be explained in Chapter IV. 
This completed the estimate of factor cost items in undergraduate 
education at Iowa State University for the school year 1964-1965. 
The next chapter will consider specifically the cost item of student 
time and effort on opportunity cost. 
Table 3. Factor and opportunity costs of different 
University, 1964-1965 
Instructor 
and Build- Equip-
department ing ment 
Study area costs costs costs 
Agr, Business $2,693 $386 $ 32 
Agronomy 3,201 542 254 
Animal Science 3,631 506 92 
Dairy Science 3,977 717 73 
Food Technology 3,293 1,089 536 
Agr. Education 2,940 598 59 
Entomology 2,744 674 118 
Farm Operation 3,762 558 170 
Forestry 3,919 808 271 
Fish & Wildlife Mgt. 2,848 551 212 
Horticulture 4,386 994 237 
Indo Education 3,288 480 21 
Agr. Journalism 3,717 534 236 
Landscape Arch. 3,503 672 95 
Arch. Engr. 6,098 585 61 
Poultry Science 4,915 506 1,180 
Rural Sociology 1,956 339 42 
Agr, Engineering 4,675 862 304 
Aerospace Engr. 5,110 571 246 
Architecture 5,872 598 148 
Ceramic Engr. 4,424 863 635 
Chemical Engr. 3,184 792 158 
Civil Engr. 4,261 598 226 
Electrical Engr. 4,268 641 33 
Industrial Engr. 3,904 509 126 
areas of undergraduate study at Iowa State 
University 
and 
college Trans- Oppor-
overhead Book portation Library tunity 
costs costs costs costs costs 
$432 $137 $220 $288 $11,119 
494 125 160 249 10,780 
542 155 199 249 11,544 
584 135 293 332 11,468 
438 126 219 337 13,155 
476 137 272 233 10,889 
408 156 178 218 11,431 
545 134 172 239 11,289 
566 165 109 237 11,972 
386 158 192 216 11,010 
556 166 348 211 12,092 
554 119 129 238 10,569 
452 153 210 211 10,354 
703 132 233 241 17,328 
622 137 219 226 17,243 
529 130 198 250 12,054 
401 158 198 378 12,742 
672 129 118 216 11,047 
632 131 238 212 11,056 
884 253 95 263 17,013 
653 128 192 235 11,923 
602 124 211 230 11,947 
655 156 139 226 11,881 
545 134 185 215 11,584 
643 161 153 216 10,861 
Table 3. (Continued) 
University 
Study area 
Instructor 
and 
department 
costs 
Build­
ing 
costs 
Equip­
ment 
costs 
and 
college 
overhead 
costs 
Book 
costs 
Trans­
portation 
costs 
Library 
costs 
Oppor­
tunity 
costs 
Mechanical Engr. $4,529 $657 $172 $632 $153 $185 $215 $11,512 
Bacteriology 2,819 709 650 326 135 178 190 11,431 
Botany 2,927 619 . 369 348 148 178 207 10,974 
Chemistry 2,740 539 34 399 118 191 196 10,886 
Distributive Studies 2,729 456 170 337 136 174 219 13,285 
Economics 1,826 372 11 358 136 290 276 12,335 
English 2,390 305 16 369 167 97 292 14,058 
Geology 3,224 484 453 349 152 326 193 11,487 
History 1,890 311 14 375 147 86 339 11,066 
Ind. Adm, 1,957 305 15 369 163 147 259 11,724 
Journalism 3,480 407 68 348 139 353 254 11,337 
Mathematics 2,166 368 21 353 118 221 234 11,003 
Modern Lang. 2,225 280 16 364 150 174 292 14,521 
Physical Education 2,519 290 60 353 142 377 283 13,549 
Physics 2,994 451 344 348 110 150 203 10,974 
Psychology 2,012 360 40 364 173 198 208 12,742 
Sociology 1,761 281 13 400 163 198 369 12,742 
Statistics 2,112 385 43 364 126 108 249 11,192 
Zoology 2,659 465 185 337 161 178 219 11,066 
Vet. Med. 9,998 1,668 452 1,211 189 556 335 28,299 
Table 3. (Continued) 
Tuition 
costs Quarters Scholar-
for Iowa to ship 
Study area residents graduate subsidy 
Agr. Business $1, 165 13. 1 $115 
Agronomy 1, 145 12. ,9 112 
Animal Science 1, 214 13. 6 120 
Dairy Science 1, 214 13. 6 119 
Food Technology 1, 353 15. ,0 121 
Agr. Education 1, 155 13. ,0 114 
Entomology 1; 076 12. 2 108 
Farm Operation 1, 185 13. ,3 116 
Forestry 1, 175 13. 2 118 
Fish & Wildlife Mgt. 1, 076 12. ,2 109 
Horticulture 1. 204 13. 4 121 
Ind. Education 050 12. 0 103 
Agr. Journalism 1; 106 12. 5 111 
Landscape Arch. 1; ,452 16, .0 113 
Arch. Engr. Ij ,353 15. 0 136 
Poultry Science 1; ,214 13, .6 118 
Rural Sociology 1; ,214 13, .6 121 
Agr. Engr. 1; ,165 13 .1 118 
Aerospace Engr. 1; ,106 12, .5 113 
Architecture 1. ,353 15, .0 146 
Ceramic Engr. 1, 175 13 .2 119 
Chemical Engr. 1; ,175 13 .2 118 
Civil Engr. 1, 165 13 .1 120 
Electrical Engr. 1 ,135 12 .8 115 
Industrial Engr. 1 ,056 12 .0 111 
Total 
social 
cost 
without 
adjustment 
for extra 
quarters 
Total 
social 
cost 
with 
adjustment 
for extra 
quarters 
Total 
private 
cost 
with 
adjustment 
for extra 
quarters 
Subsidy 
to 
Iowa 
student 
$15,306 $15,643 $12,526 $3,118 
15,805 16,151 12,098 4,053 
16,918 17,575 12,992 4,583 
17,579 18,310 12,991 5,319 
19,193 20,564 14,732 5,832 
15,604 15,955 12,339 3,616 
15,927 15,995 12,733 3,262 
16,809 17,369 12,664 4,705 
18,047 18,620 13,303 5,317 
15,573 15,642 12,327 3,315 
18,990 19,729 13,689 6,040 
15,398 15,398 11,770 3,628 
15,868 16,080 11,712 4,368 
22,907 23,247 19,032 4,215 
25,191 25,191 18,816 6,375 
19,962 20,730 13,478 7,252 
16,214 16,600 14,191 2,409 
18,023 18,831 12,341 6,490 
18,196 18,474 12,418 6,056 
25,126 25,126 18,568 6,558 
19,053 19,723 13,299 6,424 
17,248 17,734 13,339 4,395 
18,142 18,682 13,221 5,461 
17,605 17,979 12,923 5,056 
16,573 16,573 12,120 4,453 
Table 3, (Continued) 
Total Total Total 
social social private 
Tuition cost cost cost 
costs without with with Subsidy 
for Quarters Scholar­ adjustment adjustment adjustment to 
Iowa to ship for extra for extra for extra Iowa 
Study area residents graduate subsidy quarters quarters quarters student 
Mechanical Engr. $1,155 13.0 $119 $18,055 $18,567 $12,886 $5,681 
Bacteriology 1,076 12.2 161 16,438 16,515 12,659 3,856 
Botany 1,076 12.2 163 15,770 15,843 12,213 3,630 
Chemistry 1,076 12.2 159 15,203 15,267 12,212 3,055 
Distributive Studies 1,353 15.0 198 17,516 18,473 14,760 3,713 
Economics 1,214 13.6 180 15,603 15,963 13,795 2,168 
English 1,402 15.5 209 17,694 18,641 15,515 3,126 
Geology 1,155 13.0 174 16,668 17,056 12,946 4,110 
History 1,076 12.2 163 14,228 14,273 12,212 2,061 
Ind. Adm. 1,145 12.9 174 14,939 15,150 13,005 2,145 
Journalism 1,106 12.5 166 16,386 16,571 12,769 3,802 
Mathematics 1,115 12.6 164 14,484 14,635 12,293 2,342 
Modern Lang. 1,402 15.5 206 18,022 18,o07 16,041 2,866 
Physical Education 1,353 15.0 199 17,573 18,485 15,222 3,263 
Physics 1,056 12.0 142 15,574 15,574 12,148 3,426 
Psychology 1,214 13.6 184 16,097 16,506 14,143 2,363 
Sociology 1,214 13.6 183 15,927 16,304 14,134 2,170 
Statistics 1,115 12.6 165 14,579 14,731 12,376 2,355 
Zoology 1,076 12.2 165 15,270 15,333 12,316 3,017 
Vet, Med. 1,798 19.5 312 42,708 43,834 30,530 13,304 
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CHAPTER IV. OPPORTUNITY COST 
The cost of labor to an individual possessing this resource is 
the value of his labor in its best alternative use. Stated differently, 
the cost to use a resource is what is sacrificed in the resource's next 
best use. This is generally called opportunity cost. If an individual 
attended college, one of his real costs would be the foregoing of 
labor income which could have been earned if he had not attended 
college. 
The estimation of this cost item consequently involves determining 
the income a student would have earned if he had moved from high school 
directly into the labor force. To accurately estimate these earnings, 
more questions must be answered. First, what types of jobs would the 
college students have taken? Second, what earnings could be expected 
in these kinds of jobs? And finally, did these college students 
possess any specific characteristics which would have significantly 
affected individual earnings in these jobs? 
To help answer these questions, another study conducted at this 
University was reviewed. Kaldor and others had in 1959 surveyed a 
group of Iowa farm boys just prior to their high school graduation to 
determine occupational plans (43). Another study had been conducted 
in 1963, following up the same boys to see how successful they had 
been in completing their vocational plans (42), Income data for the 
jobs these boys held was also collected in the second study. And as 
described in Appendix A of this study, still another survey of these 
same boys was made to once again determine what type of job and income 
had been experienced by this group since 1963. 
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The incomes received and jobs held by these coherts of the 1963 
Iowa State graduating class provided our best estimate of opportunity 
costs of college attendance for the group under study here» The 
income data were inspected and organized first to see if any special 
characteristics of individuals had effects on income earned. Possi­
bilities which were considered were the correlation of high school 
grade point, high school leadership ratings and parents' net worth 
with the job held and income received from these jobs. 
A three-way analysis was made using the above characteristics 
after first separating jobs into the two categories of farm and non-
farm occupations. Mean income differences were inspected and some 
statistical tests were made to check statistical significance between 
mean incomes. Significant differences were found to exist between 
farm and nonfarm job incomes (1 percent level) for each of the four 
years following high school and between high and low family net worth 
for farm related jobs for the 2nd, 3rd (5 percent level) and 4th year 
(1 percent level) after high school. Leadership ratings and grade 
point showed no significant relationship to income earned. Using 
this and additional information from the three surveys of these farm 
boys, the following estimation procedure was developed. 
It was assumed that all college students whose fathers were not 
farmers would have entered the labor force in some nonfarm occupations. 
Since no other factors had appeared to influence earnings, earnings of 
the high school graduate in nonfarm jobs were used to estimate oppor­
tunity costs for these students. The population census of 1960 was 
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used to check these estimates and revealed that the reported incomes 
of the surveyed boys were only slightly above average earning for 
Northern white male high school graduates. 
For college graduates whose fathers reported farming as their 
occupation, resort was made to the original vocational study of high 
school senior farm boys. Thirty-eight percent of these boys had 
reported farming as their occupational choice. Consequently, this 
figure was used to estimate the probable occupation of these students 
had they not attended college. Although the figure of 38 percent was 
used on the basis of the follow-up, this would be a maximum estimate 
of the percentage of these boys who would have eventually ended in 
the occupation of farming. 
For the 62 percent who were estimated to have entered nonfarm 
occupations, nonfarm earnings of the high school graduates were used 
as the opportunity cost. The 38 percent estimated to enter farming 
were further divided on the basis of parental net worth into high and 
low net worth groups since significant differences in earning had been 
noted for these groups. Earnings in farming of high school graduates 
with parents of similar net worth were used to estimate opportunity 
costs for this group of college graduates. Table 4 lists the oppor­
tunity costs of these three groups for the four years of college 
attendance. 
This table overestimates opportunity costs, however, because 
it fails to account for the fact that college students do have the 
opportunity to work full-time for part of the year and part-time for 
part of the year. Consequently, another adjustment must be made to 
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Table 4. Opportunity costs of college attendance^ 
1st 2nd 3rd 4th 
year year year year Total 
Father's occupation, nonfarm 3,020 3,295 3,448 4,212 13,955 
Father was farmer - high 
net worth 1,818 2,189 2,367 4,663 11,037 
Father was farmer - low 
net worth 1,770 1,937 2,045 3,049 8,801 
^Corrected for unemployment. 
account for earnings of college students while attending college. The 
estimates of their part-time earnings were made by using the part-time 
earnings figures of the 1959 high school graduates who had subsequently 
attended college. These part-time earnings had been reported in the 
second survey of these boys. After subtracting this earning figure 
from the opportunity costs listed in Table 4, adjusted opportunity 
costs were derived as listed in Table 5. 
Table 5. Opportunity costs of college attendance adjusted for summer 
and part-time earnings 
Opportunity cost 
Father's occupation, nonfarm 11,243 
Father was farmer - high net worth 8,989 
Father was farmer - low net worth 6,753 
The opportunity costs listed directly above represent the social 
opportunity costs of college attendance. Since this study is concerned 
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with private costs and returns as well as total social costs and 
returns, two additional adjustments are needed. One of these adjust­
ments is for scholarships received. To the individuals receiving 
these rewards, the scholarships serve to reduce his opportunity costs 
since they are income received solely because of college attendance. 
The second adjustment is for other subsidies, primarily the G.I. bill 
subsidies, which consist of payments to military veterans who are 
attending college. Information for both of these adjustments was 
taken from the survey of college graduates. The magnitude of these 
adjustments is shown in Table 6. These adjustments are used when 
computing the private return of an investment in a college education. 
Their magnitude varies with the college in which they carried their 
undergraduate program. 
Table 6. Adjustments in opportunity cost of college attendance for 
subsidies to individuals 
College 
Percent of 
direct costs 
paid by 
scholarship 
Percent of 
direct costs 
paid by 
other sources 
Agriculture 3.3 3.5 
Engineering 4.1 5.0 
Science & Humanities 9.6 3.7 
Veterinary Medicine 3.8 11.9 
The opportunity costs by cirriculum are listed in Table 3 in 
Chapter III. These costs are adjusted for length of attendance at 
college. 
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In the second section of Chapter II; comment was made concerning 
the assumption of increasing marginal costs in the educational process. 
Table 4 of this chapter provides some empirical basis for this assump­
tion. Opportunity costs, which comprise the bulk of the total costs 
of college attendance, increase significantly for each year of college. 
This is perhaps displayed most dramatically by the opportunity costs 
associated with the Veterinary Medicine major. Here, in addition to 
opportunity costs similar to those in Table 4, the student (because 
of a six year program) also gives up two years of earnings a college 
graduate would receive since he could have graduated in another area 
after only four years of college attendance. 
CHAPTER V. ESTIMATED LABOR EARNINGS OF 
IOWA STATE UNIVERSITY GRADUATES 
To estimate the rate of return from a college education, informa­
tion is needed on the income earnings received by the college and high 
school graduate as well as the costs involved in getting the education. 
This chapter will describe the estimation procedures used in arriving 
at the earnings estimates utilized in this study. 
It will be seen in the next chapter that alternative procedures 
for computing the profitability of investment in education exist. The 
complete estimation of lifetime streams of income which will be dis­
cussed directly below is not necessary for all the computations. But 
the procedure below is based primarily on the actual experience of Iowa 
State University graduates and consequently is considered to be the 
best estimate. Alternative estimates will be mentioned in the next 
chapter. 
Specifically, the survey of male American men who graduated with 
a B.S. from Iowa State in 1956-1957 provided us with eight or nine years 
of actual income data. If the graduate had experienced additional school­
ing beyond the B.S. degree, his income data were not used since this 
study is interested in investigating only the effects of an undergraduate 
education. The graduates were divided into 24 separate occupational 
groups. It was then possible to compute an average annual rate of 
income change for each occupational area. The average annual rate of 
income increase for all men in the survey was 8.37 percent per year. 
Cash value of fringe benefits was included in the income figures. 
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The figure of 8.37 percent annual increase in income appears to 
be quite large. It would be useful to consider the different factors 
that combine to make up this increase in income to individuals. Six 
factors which may have significant effects were considered in this 
study. 
The United States was experiencing a very mild inflation process 
during the period covered by the income data. The consumer price 
index, computed by the Bureau of Labor Statistics, shows a 1.67 percent 
annual increase in the price level for this period (79). Also, where 
economic growth is taking place, a country should experience some 
secular increase in per capita income. Dennison has estimated the 
future average secular per capita income in the United States to be 
1.69 percent per year. His data for the period covered by our survey 
reflect a 1,68 percent annual increase or essentially the same as 
his projected increase (17). 
In addition to these two factors which affect all occupations, 
within each occupation there has been a historical age-experience 
pattern which affects the profile of earnings by individuals within 
that occupation. During certain periods of the working life of 
individuals, annual incomes increase more rapidly than during other 
periods. This typically reflects larger percentage increases in 
income during the earlier years immediately after entering the working 
force. Income generally continues to increase, but at a slower rate 
as the individual grows older and has been working longer. The exact 
pattern of this income growth varies considerably with different 
occupations. The 1960 census published cross sectional earnings 
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data by occupation, age and level of education which allows the esti­
mation of these "age-occupational" patterns (78). From these data, 
a weighted average among the 24 occupations used yielded an estimated 
increase of 2.99 percent per year for men during their first nine 
years of employment. Subtracting the sum of these three factors 
(which we might call "expected" growth of labor earnings) from the 
observed growth rate leaves a residual rate of growth of a positive 
2.03 percent. This residual could be called "unexpected" income 
increase. 
Three additional factors may explain this "excess" income gain 
of Iowa State University graduates. The first to be considered is 
the benefits of market information implemented by job changes. 
Theoretically, this factor should be positive if we assume individuals 
change jobs or even more important, change occupations because of 
increased income potential in the new job. Our data indicate that 
in general there was a flow of men out of some lower paying occupa­
tions (i.e., teaching) and into some potentially higher paying occupa­
tions (i.e., sales, management) during the nine year period. But a 
closer inspection of the data revealed that these occupational changes 
had little effect on the change in earnings over the period. A summary 
of earning effects for the three occupations mentioned above is shown 
in Table 7. 
It appears on the basis of this evidence that occupational changes 
only slightly affect rates of salary increase during this period of 
working in the labor force. When highly paid men of one occupation 
Table 7. Effects of occupational changes on earnings over a nine year period for specified 
occupations 
Average Average Average 
starting ending absolute Average 
monthly monthly change in annual percent 
Number of salary salary salary change in 
Occupation cases in dollars in dollars in dollars salary 
Teaching 
Teaching at end of period 45 398 681 283 6.15 
Starting and ending 34 411 707 296 6.21 
Not starting but ending 11 359 600 241 5.86 
Starting but not ending 28 398 695 297 6.39 
Sales 
Selling at end of period 66 468 1,012 544 9.22 
Starting and ending 32 479 1,033 554 8.91 
Not starting but ending 34 457 992 535 8.99 
Management 
Managing at end of period 96 477 985 508 8.40 
Starting and ending 28 452 960 508 8.73 
Not starting but ending 68 487 995 508 8.26 
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change occupations^ they are generally Qlgo highly paid in their new 
occupation. Similar results were obtained for the cases where men 
receiving below average wages in their Original occupation changed 
occupations. 
A second factor which may have explained Part of the "residual" 
increase in earnings is a deviation from the average secular increase 
for those occupations where graduates of this University are generally 
employed. Census data from the 1950 and J,960 census surveys were used 
to check this hypothesis. Only the medigji incomes were comparable for 
these two points in time, whereas the dat2 used in this study were 
mean incomes. However, both are measuteg of central tendency. This 
comparison showed that men employed in broad occupational area of 
the professions (which comprised 78 pefCg^it of the University graduates) 
had relatively greater increases in pef capita income than did other 
occupations. Laborers and farmers had lower increases. Use of the 
mean rather than median income figures by occupation would probably 
increase this differential since very earnings (raising means 
above medians) are more likely to be found in professional personnel. 
A rough estimate of the magnitude of this difference based on the 
median figures is .5 percent. 
This differential in favor of professional people, sales people 
and other more highly paid occupations surprise those who have 
heard that the distribution of income in the United States is narrow­
ing. This statistical phenomenon is appgjrently explained by noting 
that although lower paid occupations are jiot closing the income gap. 
a smaller and smaller percentage of people are comprising these lower 
paying occupations. 
With consideration of the paragraph above we have reduced the 
excess percentage of annual income increase of Iowa State University 
graduates to approximately 1.5 percent above the "expected" salary 
increase. If we define this remainder as the deviation of Iowa 
State University graduates from the expected historical age-occupational 
pattern, one explanation of its existence could be an absolute superiority 
of these graduates in job performance. This residual is positive for 
all occupations except teaching. A better explanation might be that 
this residual is the result of the interaction of several factors which 
may contribute to financial success and/or explain income variation 
which is more fully discussed in Appendix F, Attributes and Experiences 
of Iowa State University Graduates. Examples of these factors are raw 
intellectual ability, family wealth, social status and income motivation. 
It has been stated that college graduates on the average are more 
intelligent, wealthier and on the whole represent the social and economic 
backgrounds and values most conducive to financial success in our 
country (1, 8), If this is the case, some of the financial success 
generally associated with a college education would probably have been 
achieved without college attendance. Iowa State University students 
specifically may exhibit additional deviation from "average" which 
could explain some of the residual income gains. For example, a 
comparison of entrance examination scores shows Iowa State University 
students ranking very high academically among public educational insti­
tutions. Another possibility is that Iowa State University "technical" 
students may be more highly income motivated than the average college 
graduate and consistently seek out higher paying jobs. 
These figures could also represent the market forces involved in 
the specific occupations during the period that the data represent. 
Excess demand for specific sets of skills could in the short run 
cause prices for these sets of skills to be bid up. 
Whatever the reason, it appears that the income information 
received from the mail survey is acceptable, accurate and reflects 
the actual experience of Iowa State graduates in the labor market. 
Now to return to the main thought of this chapter, the estima­
tion of the lifetime stream of labor earning of Iowa State University 
graduates. Having decided that our income figures represented 
accurately the experience of graduates, we will use these figures 
to estimate the expected incomes of 1963 graduates during their 
working life. All income figures will represent 1963 constant dollars. 
The mail survey also gave us information on starting salaries of 
1963 graduates. Assuming these graduates would experience the same 
market situation encountered by the earlier graduates, we could esti­
mate their incomes for the first 10 years using the average annual 
rate of income increase experienced by the 1956-1957 graduates, 
adjusted for inflation. 
The 1960 census data were utilized to obtain the age-experience 
profiles for the 24 occupations considered. These data will yield 
three separate estimates for different periods of the individual's 
working life. Starting with the actual rate experienced by the 
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1956-1957 graduates, subtracting the rate of inflation, the secular 
trend and the age-experience rate for the first third of their working 
life, we can determine the unexplained residual for each occupation. 
This figure varies with occupation but is highest for mathematicians 
and statisticians. These large residuals possibly reflect short-run 
imbalance in the labor market, i.e., a shortage of men who possess 
skills which are currently in great demand. This excess demand situa­
tion causes prices to be bid up in a competitive labor market. In 
the long run, however, this situation should correct itself if the 
supply of men possessing these skills increases in response to 
relative increases in their salaries. 
It was assumed that the excess residual would be cut in half 
within 10 years and cut in half again after 25 years as the labor 
market adjusted to changing supply and demand of these skills. To 
estimate the expected income changes in these later periods, the new 
residual, the secular trend and the appropriate age-experience trend 
were summed. The result was the estimate of the annual percentage 
increase in income for the specific occupation for the appropriate 
year. A summary of these rates is given in Table 8. The estimated 
incomes received during the working life of the graduates, assuming 
retirement at age 65, could then be computed. 
In order to more accurately estimate the expected lifetime streams 
of labor earnings to guide decisions on the profitability of making an 
investment in a college education, two additional adjustments must be 
made. Uncertainty regarding death and unemployment would cause these 
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Table 8. Estimated rates of annual income increase adjusted for 
inflation 
Occupation 1963-1972 1973-1988 1989-2004 
Salesmen 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
Bankers and accountants 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
.0755 
.0369 
.0169 
.0213 
.0814 
.0335 
.0169 
.0310 
.0322 
.0044 
.0169 
.0109 
.0468 
,0144 
.0169 
.0155 
.0159 
.0063 
.0169 
,0053 
.0319 
.0072 
.0169 
.0078 
Managers 
Estimate .0673 
Age-occupation .0383 
Secular trend .0169 
Difference due to 
occupation and training .0121 
.0523 
.0293 
.0169 
.061 
.0349 
.0150 
.0169 
.030 
Professional and kindred 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
.0748 
.0363 
.0169 
.0216 
.0350 
.0073 
.0169 
.0108 
.0191 
.0032 
.0169 
.0054 
Farmers 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
.0729 
.0212 
.0169 
.0348 
.0381 
.0038 
.0169 
.0174 
' .0002 
.0258 
.0169 
.0087 
Geologists 
Estimate .0807 
Age-occupation .0241 
Secular trend .0169 
Difference due to 
occupation and training .0397 
.0417 
.0049 
.0169 
.0199 
.0319 
.0052 
.0169 
.098 
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Table 8. (Continued) 
Occupation 1963-1972 1973-1988 1989-2004 
Biological scientists 
Estimate .0571 
Age-occupation .0241 
Secular trend .0169 
Difference due to 
occupation and training .0161 
.0299 
.0049 
.0169 
. 081  
.0261 
.0052 
.0169 
.040 
Agricultural scientists 
Estimate .0637 
Age-occupation .0241 
Secular trend .0169 
Difference due to 
occupation and training .227 
.0332 
.0049 
.0169 
.114 
.0278 
.0052 
.0169 
.057 
Foresters 
Estimate .0647 
Age-occupation .0363 
Secular trend .0169 
Difference due to 
occupation and training .0115 
.0300 
.0073 
.0169 
.0058 
.0166 
.0032 
.0169 
.0029 
Farm advisers 
Estimate .0506 
Age-occupation .0363 
Secular trend .0169 
Difference due to 
occupation and training -.0026 
.0229 
.0073 
.0169 
-.0013 
.0130 
-.0032 
.0169 
-.0007 
Veterinarians 
Estimate .0804 
Age-occupation .0363 
Secular trend .0169 
Difference due to 
occupation and training .0441 
.0463 
.0073 
.0169 
.0221 
.0247 
.0032 
.0169 
.0110 
Teachers 
Estimate .0448 
Age-occupation .0207 
Secular trend .0169 
Difference due to 
occupation and training .0072 
.0267 
.0062 
.0169 
.0036 
.0174 
.0013 
.0169 
.0018 
^Because of greater age at graduation, these graduates would 
reach retirement age prior to 2004. 
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Table 8. (Continued) 
Occupation 1963-1972 1973-1988 1989-2004 
Social science 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
Chemistry and physics 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
Mathematics and statistics 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
.0826 
.0359 
.0169 
.0298 
.0664 
.0224 
.0169 
.0271 
.0863 
.0193 
.0169 
.0501 
.0608 
.0290 
.0169 
.0149 
.0376 
.0071 
.0169 
.0136 
.0582 
.0162 
.0169 
.0251 
.0136 
.0108 
.0169 
.0075 
.0264 
.0027 
.0169 
.0068 
.0294 
0 
.0169 
.0125 
Engineers n.e.c. 
Estimate .0640 
Age-occupation .0247 
Secular trend .0169 
Difference due to 
occupation and training .0224 
.0375 
.0094 
.0169 
.0112 
.0228 
.0003 
.0169 
.056 
Mechanical engineers 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
Industrial engineers 
Estimate 
Age-occupation 
Secular trend 
Difference due to 
occupation and training 
.0628 
.0245 
.0169 
.0214 
.0658 
.0244 
.0169 
.0245 
.0375 
,0099 
.0169 
.0107 
.0389 
.0097 
.0169 
.0123 
.0144 
.0074 
.0169 
.0054 
.0400 
.0170 
.0169 
.0061 
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Table 8. (Continued) 
Occupation 1963-1972 1973-1988 1989-2004 
Electrical engineers 
Estimate .0749 
Age-occupation .0242 
Secular trend .0169 
Difference due to 
occupation and training .0338 
Civil engineers 
Estimate .0557 
Age-occupation .0210 
Secular trend .0169 
Difference due to 
occupation and training .0178 
Chemical engineers 
Estimate .0657 
Age-occupation .0247 
Secular trend .0169 
Difference due to 
occupation and training .0241 
.0402 
,0064 
.0169 
.0169 
.0317 
.0059 
.0169 
.089 
.0384 
.0094 
.0169 
.121 
.0281 
.0027 
.0169 
.0085 
.0246 
.0032 
.0169 
.0045 
.0232 
.0003 
.0169 
.060 
Aerospace engineers 
Estimate .0768 
Age-occupation .0256 
Secular trend .0169 
Difference due to 
occupation and training .0343 
Journalists 
Estimate .0814 
Age-occupation .0268 
Secular trend .0169 
Difference due to 
occupation and training .0377 
.0343 
.0002 
.0169 
.0172 
.0486 
.0128 
.0169 
.0189 
.0255 
0 
.0169 
.0086 
.0475 
.0212 
.0169 
.0094 
Architects 
Estimate .0624 
Age-occupation .0363 
Secular trend .0169 
Difference due to 
occupation and training .0092 
.0288 
.0073 
.0169 
.0046 
.0160 
.0032 
.0169 
.0023 
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expected incomes to be lowered. Consequently, Department of Labor 
unemployment estimates for alternative occupations and life insurance 
mortality tables were used to reduce the expected value of income 
reflecting the uncertainty involved. 
Three alternative rates of discount of the expected incomes were 
also computed. The discount rates used were 5 percent, 7 percent and 
10 percent. A summary of the results for the different occupations 
is presented in Table 9. 
The last adjustment necessary was to convert the occupational 
estimates of expected incomes into major area of study specialization 
estimates. The distribution of graduates of major fields into various 
occupations had also been determined by use of the mail survey. 
Applying this weighted distribution (shown in Table 10) to the occupa­
tional income data provided estimates of income data based on major 
field of study, A summary of these results is displayed in Table 11, 
Table 9. Summary of expected incomes for selected dates by occupation 
Occupation 1963 1973 1983 1993 2003 Total 
Salesmen 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Accountants and bankers 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Managers 
Estimated income 
Mortality correction 
Unemployment adjustment 
57o discount 
77o discount 
10% discount 
6,564 13,045 17,910 
6,559 12,913 17,397 
6,285 12,373 16,670 
6,285 7,596 6,283 
6,285 6,290 4,308 
6,285 4,770 2,460 
6,228 13,185 20,832 
6,224 13,052 20,235 
6,152 12,902 20,002 
6,152 7,921 7,539 
6,152 6,559 5,169 
6,152 4,974 2,952 
6,492 12,277 20,439 
6,487 12,153 19,853 
6,427 12,041 19,670 
6,427 7,392 7,413 
6,427 6,121 5,083 
6,427 4,642 2,903 
22.707 26,589 
20,821 21,117 
19,951 20,234 659,574 
4,616 2,874 239,703 
2,621 1,351 175,761 
1,135 444 119,751 
30,636 41,937 
28,091 33,306 
27,768 32,923 855,496 
6,425 4,677 285,252 
3,648 2,199 202,761 
1.580 722 132,788 
31,309 44,121 
28.708 35,040 
28,444 34,718 863,434 
6.581 4,932 283,472 
3,737 2,318 200,568 
1,619 762 130,772 
Table 9. (Continued) 
Occupation 1963 1973 
Professional and kindred 
Estimated income 6,032 11,958 
Mortality correction 5,963 11,837 
Unemployment adjustment 5,963 11,701 
5% discount 5,963 7,183 
7% discount 5,963 5,948 
10% discount 5,963 4,511 
Farmers 
Estimated income 4,920 9,622 
Mortality correction 4,917 9,525 
Unemployment adjustment 4,904 9,500 
57o discount 4,904 5,832 
7% discount 4,904 4,829 
10% discount 4,904 3,663 
Engineers n.e.c. 
Estimated income 7,368 13,361 
Mortality correction 7,363 13,226 
Unemployment adjustment 7,278 13,074 
5% discount 7,278 8,026 
7% discount 7,278 6,646 
10% discount 7,278 5,041 
1983 1993 2003 Total 
16,866 
16,383 
16,195 
6,104 
4,185 
2,390 
22,018 
20,189 
19,957 
4,618 
2,622 
1,136 
13,985 
13,584 
13,549 
5,106 
3,501 
2,000 
16,845 
15,446 
15,406 
3,565 
2,024 
877 
19,308 
18,755 
18,539 
6,987 
4,791 
2,736 
25,979 
23,821 
23,547 
5,448 
3,093 
1,340 
26,605 
21,129 
20,886 
2,967 
1,395 
458 
649,718 
232,390 
169,492 
114,746 
16,815 
13,354 
13,319 
1,892 
889 
292 
504,143 
186,108 
136,820 
93,339 
32,549 
25,850 
25,553 
3,630 
1,706 
561 
260,911 
269,843 
196,488 
132,955 
Table 9. (Continued) 
Occupation 1963 1973 
Mechanical engineers 
Estimated income 7,788 13,978 
Mortality correction 7,783 13,837 
Unemployment adjustment 7,693 13,678 
5% discount 7,693 8,397 
7% discount 7,693 6,953 
10% discount 7,693 5,273 
Industrial engineers 
Estimated income 8,148 15,021 
Mortality correction 8,142 14,869 
Unemployment adjustment 8,048 14,698 
5% discount 8,048 9,023 
7% discount 8,048 7,472 
10% discount 8,048 5,667 
Electrical engineers 
Estimated income 7,500 14,946 
Mortality correction 7,495 14,795 
Unemployment adjustment 7,409 14,625 
5% discount 7,409 8,978 
7% discount 7,409 7,435 
10% discount 7,409 5,639 
1983 1993 2003 Total 
20,198 
19,619 
19,393 
7,309 
5,012 
2,862 
26,080 
23,913 
23,638 
5,469 
3,105 
1,345 
22,001 
21,370 
21,124 
7,961 
5,459 
3,118 
,396 32  
29,705 
29,363 
6,794 
3,857 
1,671 
22,167 
21,532 
21,284 
8,022 
5,500 
3,142 
31,007 
28,431 
28,104 
6,503 
3,692 
1,599 
30,088 
23,896 
23,621 
3,355 
1,577 
518 
768,588 
277,811 
203,422 
138,491 
47,956 
38,086 
37,648 
5,348 
2,514 
826 
938,107 
318,010 
228,355 
152,100 
40,909 
32,490 
32,116 
4,562 
2,145 
705 
891,461 
307,424 
221,454 
147,684 
Table 9. (Continued) 
Occupation 1963 1973 
Civil engineers 
Estimated income 7,200 12,099 
Mortality correction 7,195 11,977 
Unemployment adjustment 7,112 11,839 
57= discount 7,112 7,268 
7% discount 7,112 6,018 
10% discount 7,112 4,564 
Chemical engineers 
Estimated income 7,932 14,602 
Mortality correction 7,926 14,455 
Unemployment adjustment 7,835 14,289 
5% discount 7,835 8,772 
7% discount 7,835 7,264 
10% discount 7,835 5,509 
Aerospace engineers 
Estimated income 7,704 15,508 
Mortality correction 7,699 15,352 
Unemployment adjustment 7,610 15,175 
5% discount 7,610 9,316 
7% discount 7,610 7,714 
10% discount 7,610 5,851 
1983 1993 2003 Total 
16,531 
16,057 
5,982 
4,102 
2,343 
21,285 
20,675 
20,437 
7,703 
5,281 
3,017 
21,819 
20,006 
15^872 19^776 
" 4,576 
2,598 
1,125 
28,819 
26,425 
26,121 
6,044 
3,432 
1,487 
21,730 
21,107 
20,864 
7,863 
5,392 
3,080 
29,172 
26,748 
26,440 
6,118 
3,473 
1,505 
27,821 
22,095 
21,841 
3,103 
1,459 
479 
657,854 
238,366 
175,227 
120,201 
36,248 
28,788 
28,457 
4,042 
1,900 
624 
839,986 
296,402 
215,391 
145,338 
37,525 
29,802 
29,459 
4,185 
1,967 
646 
859,966 
303,714 
220,700 
148,812 
Table 9. (Continued) 
Occupation 
Journalists 
Estimated income 
Mortality correction 
Unemployment adjustment 
57o discount 
77o discount 
10% discount 
Architects 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Veterinarians 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
1983 1993 2003 Total 
17,837 
17,326 
17,127 
6,455 
4,426 
2,528 
28,520 
26,151 
25,850 
5,981 
3,396 
1,471 
14,585 
14,132 
13,969 
5,265 
3,610 
2,062 
18,199 
16,553 
16,363 
3,786 
2,150 
931 
29,064 
27,984 
27,662 
10,426 
7,148 
4,083 
41,173 
36,647 
36,226 
8,382 
4,759 
2,062 
45,362 
36,026 
35,612 
5,059 
2,378 
781 
793,419 
253,611 
177,820 
114,617 
21,329 
16,607 
16,416 
2,332 
1,096 
360 
537,880 
203,954 
151,638 
105,156 
1,008,626 
369,403 
269,067 
180,691 
Table 9. (Continued) 
Occupation 
Teachers 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Social sciences 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Chemistry and physics 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
1983 1993 2003 Total 
11,092 
10,774 
10,650 
4,014 
2,752 
1,572 
13,794 
12,648 
12,503 
2,893 
1,643 
712 
19,666 
19,102 
18,882 
7,116 
4,879 
2,787 
28,262 
25,914 
25,616 
5,927 
3,365 
1,458 
19,533 
18,973 
18,755 
7,069 
4,847 
2,768 
26,760 
24,537 
24,255 
5,612 
3,186 
1,380 
16,391 
13,018 
12,868 
1,828 
859 
282 
431,037 
162,758 
121,453 
84,941 
32,349 
25,691 
25,396 
3,608 
1,696 
557 
752,325 
250,243 
176,820 
114,431 
34,725 
27,578 
27,261 
3,872 
1,820 
598 
781,174 
274,280 
199,064 
134,158 
Table 9. (Continued) 
Occupation 1963 1973 1983 1993 2003 Total 
Mathematics and statistics 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Geologists 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Biological scientists 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
7,320 16,317 28,728 
7,315 16,152 27,905 
7,231 15,966 27,584 
7,231 9,802 10,396 
7,231 8,116 7,128 
7,231 6,156 4,071 
5,748 12,040 18,116 
5,744 11,919 17,597 
5,678 11,782 17,395 
5,678 7,233 6,556 
5,678 5,989 4,495 
5,678 4,542 2,568 
5,868 9,959 13,371 
5,864 9,859 12,988 
5,797 9,746 12,839 
5,797 5,983 4,839 
5,797 4,954 3,318 
5,797 3,757 1,895 
44,061 58,869 
40,400 46,753 
39,935 46,215 1,179,328 
9,240 6,565 380,954 
5,246 3,086 266,882 
2,273 1,014 171,114 
26,000 35,589 
23,840 28,264 
23,566 27,939 740,558 
5,453 3,969 251,053 
3,096 1,866 179,682 
1,341 613 118,802 
17,624 22,803 
16,160 18,110 
15,974 17,902 534,896 
3,696 2,543 194,161 
2,099 1,195 142,864 
909 393 98,128 
Table 9. (Continued) 
Occupation 1963 1973 1983 1993 2003 Total 
Agricultural scientists 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Foresters 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
Farm advisors 
Estimated income 
Mortality correction 
Unemployment adjustment 
5% discount 
7% discount 
10% discount 
4,788 8,623 11,954 
4,785 8,536 11,611 
4,730 8,438 11,477 
4,730 5,180 4,326 
4,730 4,289 2,966 
4,730 3,253 1,694 
5,724 10,364 13,928 
5,720 10,259 13,529 
5,654 10,141 13,373 
5,654 6,226 5,040 
5,654 5,155 3,456 
5,654 3,910 1,974 
5,340 8,517 10,682 
5,336 8,431 10,376 
5,275 8,334 10,257 
5,275 5,116 3,866 
5,275 4,237 2,651 
5,275 3,213 1,514 
16,143 21,236 
14,802 16,865 
14,632 16,671 480,620 
3,386 2,368 171,030 
1,922 1,113 124,863 
833 366 84,849 
17,531 20,670 
16,075 16,416 
15,890 16,227 533,401 
3,677 2,305 196,474 
2,087 1,084 144,963 
904 356 99,701 
12,763 14,522 
11,703 11,533 
11,568 11,400 406,976 
2,677 1,619 156,410 
1,520 761 117,302 
658 250 82,458 
Table 10. Proportional occupational distribution of graduates of different major areas of study 
specialization 
Study area Occupation 
Agr. Business Sales 
.185 
Banking 
.149 
Mana ger 
.220 
Farmer 
.111  
Professional 
.185 
Farm Adviser 
.075 
Math 
.075 
Agron. & Hort. Sales 
.104 
Banking 
.020 
Manager 
. 252  
Farmer 
.063 
Professional 
.041 
Teacher 
.125 
Chemistry 
.020 
Biology 
.041 
Agr. Sci. 
.189 
Forester 
.041 
Farm Adviser 
.104 
Animal Science Sales 
.315 
Banking 
.050 
Manager 
.267 
Farmer 
.133 
Professional 
.017 
Teacher 
.017 
Bio. Sci. 
.050 
Agr. Sci, 
.017 
Farm Adviser 
.117 
Editor 
.017 
Bio. Sci. Sales 
.182 
Bio. Sci. 
.545 
Math 
.091 
Forester 
.091 
Mech. Eng. 
.091 
Agr. Education Sales 
.144 
Manager 
,120 
Farmer 
.159 
Professional 
.024 
Teacher Soc. Sci. Math 
.313 .024 .024 
Forester 
.048 
Farm Adviser 
.120 
Editor 
.024 
Table 10. (Continued) 
Study area Occupation 
Farm Operation Sales 
.171 
Manager 
.122 
Farmer 
.366 
Professional 
.049 
Teacher 
.146 
Farm Adviser 
.122 
Ind. Ed. 
.024 
Forestry Sales 
.162 
Banker 
.027 
Manager 
.217 
Professional 
.108 
Bio. Sci. 
.027 
Forester 
.432 
Engr. n.e.c. 
.027 
Ind « Ed, Sales 
.028 
Manager 
.343 
Professional 
.114 
Teacher 
.373 
Engr. n.e.c. 
.114 
Ind. Ed, 
.028 
Journalism Sales 
.250 
Banker 
.083 
Manager 
.334 
Editor 
.333 
Landscape Arch, Professional 
.562 
See. Sci. 
.063 
Arch. 
.375 
Soc. Sci. Sales Manager Teacher Soc. Sci. Engr. n.e.c. Arch. 
.172 .103 .415 .207 .069 .034 
Architecture Engr. n.e.c. Arch. 
.125 .875 
Table 10. (Continued) 
Study area Occupation 
Agr. Eng. Sales Farmer Professional Math Agr. Sci. 
.133 ,033 .033 .033 .033 
Farm Adviser 
.033 
Engr. n.e.c. 
.633 
Civil Engr. 
.067 
Aerospace Engr. 
Chem. Engr. & Ceram. 
Professional 
.056 
Teacher 
.056 
Engr. n.e.c. 
.167 
Aero. Engr. 
.721 
Sales 
.057 
Manager 
.257 
Professional 
.957 
Teacher 
.029 
Physics 
.029 
Engr. n.e.c, 
.086 
Ind. Ed. 
.029 
Chem. Engr. 
.456 
Civil Engr. Sales 
.025 
Manager 
.050 
Farmer 
.025 
Teacher 
.025 
Agr. Sci. 
.025 
Engr. n.e.c. 
.050 
Ind. Ed. 
.050 
Civil Engr. 
.700 
Aero, Engr, 
.050 
Elec, Engr, Sales 
,045 
Manager 
,068 
Teacher 
.023 
Engr. n.e.c. 
.023 
Elec. Engr. 
.841 
Ind. Engr. Sales Manager Ind. Engr. 
.148 .206 .646 
Table 10. (Continued) 
Study area Occupation 
Me ch. Engr. Sales 
.100 
Manager 
.067 
Me ch. Engr. 
.800 
Editor 
.033 
Chem. & Physics Sales Banking Manager Physics Math Engr. n.e.c. 
.045 .091 .045 .684 .045 .045 
Elec. Engr. 
.045 
Geology Sales 
.067 
Manager 
.067 
Geologist 
.732 
Forester 
.067 
Ind. Engr. 
.067 
Ind. Adm. Sales Banking Manager Farmer Professional Math 
.309 .159 .364 .028 .028 .056 
Engr. n.e.c. 
.028 
Editor 
.028 
Math Banking Manager Teacher Math Aero. Engr. Editor 
.100 .100 .100 .500 .100 .100 
PEM Sales 
.231 
Manager 
.077 
Teacher 
.692 
Vet. Med. Manager Vet. 
.032 .968 
Table 11. Summary of expected income for selected dates by major area of study specialization 
Study area 1963 1973 1983 1993 2003 Total 
Agr„ Business 
Unemployment 6,079 11,902 17,730 23,351 25,950 734,576 
5% discount 6,079 7,307 6,682 5,403 3,686 253,164 
7% discount 6,079 6,050 4,582 3,068 1,733 182,209 
10% discount 6,079 4,589 2,617 1,329 569 121,316 
Agron. & Hort. 
Unemployment 5,696 10,241 14,625 18,910 21,097 608,156 
5% discount 5,696 6,287 5,512 4,375 2,997 213,760 
TU discount 5,696 5,206 3,779 2,484 1,409 155,209 
5,696 3,948 2,159 1,076 463 104,673 10% discount 
Animal Science 
Unemployment 5,926 11,152 16,090 20,709 22,753 662,521 
5% discount 5,926 6,846 6,064 4,791 3,232 232,153 
7% discount 5,926 5,669 4,158 2,721 1,519 168,211 
10% discount 5,926 4,299 2,375 1,178 499 113,031 
Biology Science 
Unemployment 6,176 11,184 15,523 19,568 21,271 637,361 
5% discount 6,176 6,866 5,851 4,528 3,021 227,270 
7% discount 6,176 5,685 4,012 2,571 1,420 165,839 
10% discount 6,176 4,312 2,291 1,113 467 112,521 
Table 11. (Continued) 
Study area 1963 1973 
Agr. Education 
Unemployment 5,649 10,014 
5% discount 5,649 6,148 
77a discount 5,649 5,091 
10% discount 5,649 3,861 
Farm Operation 
Unemployment 5,589 10,222 
57o discount 5,589 6,275 
77o discount 5,589 5,196 
10% discount 5,589 3,941 
Forestry 
Unemployment 6,018 11,226 
5% discount 6,018 6,892 
7% discount 6,018 5,707 
10% discount 6,018 4,328 
Ind. Education 
Unemployment 6,176 10,822 
5% discount 6,176 6,644 
7% discount 6,176 5,502 
10% discount 6,176 4,173 
1983 1993 2003 Total 
14,036 
5,290 
3,627 
2 ,072  
17,473 
4,043 
2,296 
994 
14,316 
5,395 
3,699 
2,113 
17,440 
4,035 
2,291 
993 
15,882 
5,986 
4,104 
2,344 
20,241 
4,683 
2,659 
1,152 
15,737 
5,931 
4,067 
2,323 
20,760 
4,803 
2,728 
1,182 
18,447 
2,620 
1,232 
405 
569,096 
204,081 
149,165 
101,406 
17,767 
2,524 
1,186 
390 
569,574 
205,552 
150,428 
102,328 
22,140 
3,145 
1,479 
486 
652,900 
230,550 
167,563 
113,065 
23,623 
3,356 
1,577 
518 
662,481 
230,810 
167,134 
112,388 
Table 11. (Continued) 
Study area 1963 1973 
Journalism 
Unemployment 5,949 11,802 
5% discount 5,949 7,245 
1% discount 5,949 5,999 
10% discount 5,949 4,550 
Landscape Arch. 
Unemployment 5,958 11,275 
5% discount 5,958 6,922 
7% discount 5,958 5,731 
10% discount 5,958 4,347 
Social Science 
Unemployment 5,774 10,303 
5% discount 5,774 6,325 
7% discount 5,774 5,238 
10% discount 5,774 3,972 
Architecture 
Unemployment 6,261 11,031 
5% discount 6,261 6,772 
7% discount 6,261 5,607 
10% discount 6,261 4,253 
1983 1993 2003 Total 
18,101 
6,822 
4,678 
2,671 
25,401 
5,877 
3,337 
1,445 
15,530 
5,853 
4,013 
2,292 
18,966 
4,388 
2,492 
1,079 
14,976 
5,644 
3,870 
2,210 
5,480 
3,758 
2,146 
19,034 
4,404 
2,501 
1,083 
14,540 17,261 
3,994 
2 ,268 
982 
31,246 
4,439 
2,086 
686 
788,495 
262,734 
186,973 
122,804 
19,494 
2,769 
1,302 
427 
614,243 
222,851 
163,258 
111,130 
19,975 
2,838 
1,334 
438 
607,783 
215,325 
156,607 
105,754 
17,558 
2,494 
1,172 
385 
565,759 
212,190 
157,244 
108,631 
Table 11. (Continued) 
Study area 1963 1973 
Agr. Engineering 
Unemployment 6,861 12,521 
5% discount 6,861 7,686 
7% discount 6,861 6,365 
10% discount 6,861 4,828 
Aerospace Engr. 
Unemployment 7,346 14,247 
5% discount 7,346 8,746 
7% discount 7,346 7,242 
10% discount 7,346 5,493 
Chemical Engr. & Ceram. 
Unemployment 7,151 13,158 
5% discount 7,151 8,078 
TU discount 7,151 6,689 
10% discount 7,151 5,073 
Civil Engr. 
Unemployment 6,983 12,003 
5% discount 6,983 7,369 
7% discount 6,983 6,101 
10% discount 6,983 4,627 
1983 1993 2003 Total 
17,662 
6,657 
4,564 
2,607 
22,280 
5,155 
2,927 
1,268 
19,642 
7,403 
5,076 
2,899 
24,813 
5,742 
3,259 
1,412 
19,307 
7,277 
4,989 
2,850 
25,439 
5,886 
3,342 
1,448 
16,424 
6,192 
4,246 
2,425 
20,795 
4,812 
2,732 
1,183 
23,961 
3,404 
1,600 
526 
721,264 
256,389 
186,7 93 
126,441 
27,398 
3,892 
1,829 
601 
807,630 
286,170 
208,231 
140,679 
28,696 
4,076 
1,916 
630 
807,363 
280,024 
202,259 
135,448 
23,235 
3,301 
1,552 
510 
683,503 
244,598 
178,937 
121,945 
Table 11. (Continued) 
Study area 1963 1973 
Electrical Engr. 
Unemployment 7,245 14,168 
5% discount 7,245 8,697 
7% discount 7,245 7,202 
10% discount 7,245 5,463 
Industrial Engr. 
Unemployment 7,453 13,807 
57o discount 7,453 8,476 
7% discount 7,453 7,019 
10% discount 7,453 5,323 
Mechanical Engr. 
Unemployment 7,384 13,345 
5% discount 7,384 8,192 
7% discount 7,384 6,784 
10% discount 7,384 5,145 
Chemistry & Physics 
Unemp1oyment 7,048 13,275 
5% discount 7,048 8,150 
7% discount 7,048 6,749 
10% discount 7,048 5,118 
1983 1993 2003 Total 
20,659 
7,786 
5,338 
3,050 
27,297 
6,316 
3,586 
1,553 
20,165 
7,600 
5,211 
2,976 
27,781 
6,428 
3,649 
1,581 
19,064 
7,185 
4,927 
2,814 
23,664 
5,475 
3,109 
1,347 
19,317 
7,281 
4,992 
2,851 
25,416 
5,881 
3,339 
1,446 
31,165 
4,427 
2,081 
684 
865,5^8 
298,556 
215,103 
143,495 
34,467 
4,896 
2,302 
756 
881,501 
299,306 
214,847 
142,919 
24,422 
3,469 
1,630 
536 
764,861 
273,581 
199,620 
135,312 
28,790 
4,089 
1,922 
632 
808,135 
280,228 
202,363 
135,450 
Table 11. (Continued) 
Study area 1963 1973 1983 1993 2003 Total 
Geology 
Unemployment 
5% discount 
77o discount 
10% discount 
5,926 
5,926 
5,926 
5,926 
11,924 
7,320 
6,061 
4,597 
17,479 
6,588 
4,517 
2,580 
23,525 
5,443 
3,091 
1,339 
27,743 
3,941 
1,853 
609 
742,721 
253,294 
181,754 
120,619 
Industrial Adm, 
Unemployment 
5% discount 
7% discount 
10% discount 
Mathematics 
Unemp1oyment 
5% discount 
7% discount 
10% discount 
PEN 
Unemployment 
5% discount 
7% discount 
10% discount 
Vet. Med. 
Unemployment 
5% discount 
7% discount 
10% discount 
6,317 
6,317 
6,317 
6,317 
6,704 
6,704 
6,704 
6,704 
5,769 
5,769 
5,769 
5,769 
8,627 
8,627 
8,627 
8,627 
12,415 
7,622 
6,311 
4,786 
13,914 
8,542 
7,073 
5,365 
9,555 
5,866 
4,858 
3,684 
17,859 
10,964 
9,078 
6,885 
18,867 
7,111 
4,876 
2,784 
22,623 
8,526 
5,846 
3,339 
12,735 
4,800 
3,291 
1,880 
27,406 
10,330 
7,082 
4,045 
25,543 
5,910 
3,356 
1,454 
32,068 
7,420 
4,213 
1,825 
15,451 
3,575 
2,030 
880 
35,977 
8,324 
4,726 
2,048 
29,383 
4,174 
1,962 
645 
37,666 
5,351 
2,515 
826 
16,252 
2,309 
1,085 
356 
795,994 
270,315 
193,559 
128,058 
969,999 
319,358 
225,771 
146,750 
517,124 
189,827 
140,090 
96,511 
1,000,648 
366,179 
266,652 
179,020 
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CHAPTER VI. RATES OF RETURN ON INVESTMENT 
TO AN UNDERGRADUATE EDUCATION AT IOWA STATE UNIVERSITY 
In this chapter the following estimates will be made. 
1. Social rates of return on investment in an undergraduate 
education at Iowa State University for different curricula under the 
assumption that college graduates' incomes will follow the estimates 
derived in Chapter V and the high school graduates' incomes will 
follow the estimates explained below in the text. 
2. Private rates of return on these same assumptions with the 
costs differing because of a subsidy to the student and the returns 
being computed net of the federal income tax. 
3. Private rates of return under the assumption that the 
absolute income difference between college educated and high school 
educated men will remain constant at the absolute difference existing 
10 years after the college men graduate from college. 
4. The discounted dollar values of college education by different 
curricula under the alternative assumptions of 1 and 2 listed above. 
The present value of the stream of earnings expected from any 
activity is 
the discount rate. If another activity, say X, provided a different 
stream of expected earnings, the present value of the difference 
between earnings in the two activities, or the gain (G) to activity Y 
would be: 
V = S 
j=0 
n 
(1) 
when V is the discounted value, Yj is the earnings in year j and i is 
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n Y. n X. n Y. - X. 
If in order to participate in activity Y, some additional investment 
must be made. Equation 2 can still be used to determine present value. 
In this case the gain from activity Y would be; 
G - j + l  ( 3 )  
where C is the investment cost required for activity Y. In this study 
Yj is estimated by the projected lifetime earnings stream of college 
graduates of different curricula. X^ is estimated by the projected 
stream of earnings of these same individuals if they had not attended 
college. And C is estimated by the investment required in order to 
receive the college degree. 
Specifically, the Xj's, or the estimated earnings of the boys if 
they had not attended college, was estimated by weighting the estimated 
earnings of the three categories of opportunity costs of noncollege 
attenders by the proportion of graduates in each curriculum which 
would have been expected in each of these three categories. This 
weighting process was similar to that used in computing the oppor­
tunity costs of college attendance described in Chapter IV. 
To review this procedure briefly, three types of alternative 
occupations were utilized, nonfarm employment, farm employment by 
youths from families with a low net worth and farm employment by 
youths from families with a high net worth. Based on the experienced 
incomes of noncollege attenders from the sample of Iowa farm boys 
who graduated in 1959, earnings in each of the categories were 
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estimated for the years up to 1966. Projected incomes for later 
years were estimated in a similar manner used in estimating future 
incomes of college graduates as reported in Chapter V. The experi­
enced rate of growths in earnings was adjusted by the census data 
available for high school graduates (78). 
Three alternative discount rates have been utilized in this 
study. These rates are 5 percent, 7 percent and 10 percent. The 
lowest estimate represents a reasonable achievable alternative on 
investment funds for an individual. The highest rate of 10 percent 
corresponds roughly to the return on investment by many well-organized 
manufacturing companies. The 7 percent rate is utilized as a practical 
alternative to the other extremes. 
Table 12 lists the results of these present value estimates for 
each curriculum. Estimates are presented using both social and 
private computation. The social computations include all costs and 
all returns. The section dealing with private returns includes 
returns net of income taxes at 1963 federal tax rates and costs which 
are borne directly by the individual student and his family. 
The relation between costs of and returns to a college educa­
tion also can be compared in another, possibly preferred manner. 
This alternative would be to compute an internal rate of return. 
The internal rate of return is that rate of discount which would 
equate the present value of returns to the costs of the college 
education. Algebraically, this would be: 
n Y. n X. 
Z "ndr - s Trrjr j+1 = C 
Table 12. Alternative estimates of the present value of labor earnings (at graduation) of 1963 
male graduates of Iowa State University^ 
5% 7% 10% 
discount discount discount 
Curriculum rate rate rate 
Agr. Business 
Social present value (at graduation) of college education 90,770 57,322 29,530 
Private present value (at graduation) of college education 72,929 46,390 24,403 
Agronomy 
Social present value (at graduation) of college education 55,701 34,020 15,202 
Private present value (at graduation) of college education 47,265 28,963 13,842 
Animal Science 
Social present value (at graduation) of college education 66,666 40,555 18,750 
Private present value (at graduation) of college education 55,171 34,253 16,872 
Dairy Science 
Social present value (at graduation) of college education 68,435 41,623 19,225 
Private present value (at graduation) of college education 57,258 35,767 17,891 
Dairy and Food Technology 
Social present value (at graduation) of college education 62,528 37,893 17,089 
Private present value (at graduation) of college education 52,838 33,031 16,337 
Agricultural Education 
Social present value (at graduation) of college education 47,545 28,409 12,288 
Private present value (at graduation) of college education 39,658 24,129 11,109 
Entomology 
Social present value (at graduation) of college education 62,446 39,128 19,457 
Private present value (at graduation) of college education 50,900 32,214 16,457 
n n 
^Discounted present value of college education is calculated by V=SY. -C-SX. 
j=0 ^ , .1=0 ^ 
(l+i)j+l (l+i)-^"*"^ 
Table 12, (Continued) 
Curriculum 
Farm Operation 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Forestry 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Fish and Wildlife Management 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Horticulture 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Industrial Education 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Agricultural Journalism 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Landscape Architecture 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
5% 7% 10% 
discount discount discount 
rate rate rate 
41,432 23,816 8,816 
35,412 21,109 9,028 
67,068 41,149 19,321 
56,233 35,392 17,926 
66,258 42,028 21,512 
54,293 34,773 18,305 
48,661 27,311 9,577 
41,957 24,729 10,492 
71,897 44,825 22,441 
58,891 37,254 19,381 
107,922 67,423 34,454 
87,239 55,405 29,480 
56,769 33,595 13,661 
46,857 27,800 11,552 
Table 12, (Continued) 
Curriculum 
Poultry Science 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Rural Sociology 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Agricultural Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Architectural Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Architecture 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Aerospace Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Ceramic Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
5% 
discount 
rate 
7% 
discount 
rate 
10% 
discount 
rate 
64,132 37,931 15,980 
55,237 34,198 16,687 
49,896 29,938 12,085 
39,765 23,222 9,433 
95,834 62,394 34,004 
80,168 53,480 30,869 
38,170 21,337 6,371 
34,573 20,113 7,539 
40,269 22,863 6,436 
36,528 21,591 8,611 
124,824 83,318 47,977 
102,457 69,685 41,763 
116,048 75,107 40,845 
95,230 63,029 36,047 
Table 12. (Continued) 
Curriculum 
Chemical Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Civil Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Electrical Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Industrial Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Mechanical Engineering 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Bacteriology 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Botany 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
5% 
discount 
rate 
77. 
discount 
rate 
10% 
discount 
rate 
116,041 76,356 42,347 
93,531 61,783 35,196 
81,054 52,461 28,139 
67.687 44,746 25,308 
134,328 88,258 50,149 
108,041 72,083 41,909 
136,484 89,408 50,489 
109,077 72,520 42,216 
111,307 74,013 42,114 
91,632 62,031 36,728 
61,926 38,608 18,937 
50,974 32,288 16,531 
67,682 42,932 22,041 
55.688 35,809 19,037 
Table 12. (Continued) 
Curriculum 
Chemistry 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Distributive Studies 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Economics 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
English 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Geology 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
History 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Industrial Administration 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
5% 
discount 
rate 
7% 
discount 
rate 
10% 
discount 
rate 
119,220 
95,235 
78,595 
63,286 
44,579 
36,519 
51,984 
42,548 
30,257 
25,051 
12,087 
10,464 
54,500 
43,575 
32,850 
26,078 
14,667 
11,477 
51,822 
41,855 
30,172 
24,358 
11,989 
9,757 
93,510 
75,736 
56,190 
45,158 
58,365 
47,944 
34,540 
27,661 
29,412 
25,024 
16,357 
13,060 
108,410 
85,440 
66,986 
54,655 
36,817 
29,243 
Table 12. (Continued) 
Curriculum 
Journalism 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Mathematics 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Modern Languages 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Physical Education for Men 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Physics 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Psychology 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
Sociology 
Social present value (at graduation) of college education 
Private present value (at graduation) of college education 
5% 
discount 
rate 
7% 
discount 
rate 
10% 
discount 
rate 
101,301 62,608 31,109 
81,075 50,696 25,986 
161,054 103,119 57,490 
124,944 81,352 45,538 
47,589 26,984 9,778 
37,915 21,372 7,583 
27,089 14,176 3,146 
22,295 11,770 2,799 
118,875 76,073 44,266 
95,251 63,326 36,570 
49,990 29,385 12,179 
39,813 23,270 9,481 
50,192 29,587 12,381 
39,822 23,279 9,490 
Table 12, (Continued) 
57c. 77o 10% 
discount discount discount 
Curriculum rate rate rate 
Statistics 
Social present value (at graduation) of college education 162,407 105,072 58,111 
Private present value (at graduation) of college education 126,045 82,143 46,048 
Zoology 
Social present value (at graduation) of college education 67,075 42,712 22,064 
Private present value (at graduation) of college education 54,731 35,091 18,522 
Veterinary Medicine 
Social present value (at graduation) of college education 179,548 116,326 60,970 
Private present value (at graduation) of college education 142,711 95,005 52,888 
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Once an individual is aware of this rate, he could compare it 
to the expected rate of return on investments in other areas and 
thus determine the most profitable area in which to make investments. 
Three separate internal rates of return have been estimated with 
the data available. The first rate has been computed using the 
income figures of college graduates estimated in Chapter V which 
are gross of income tax. The income of noncollege graduates was 
estimated in the manner described above. The cost of education 
estimates used are based on the total social costs of providing the 
college education. This rate is an estimate of the social return 
on investment in a college education. 
The second estimate is similar to the first except that these 
rates will be private rates of return rather than social rates. 
The income figures used are net of federal income taxes and the 
lower private cost figures used reflect the extent of the social 
subsidy to those students attending college. 
The third estimate differs on one assumption from the second 
estimate. This assumption is that the absolute difference in 
expected income between college and high school graduates remains 
constant throughout the rest of their working life at the level of 
difference that existed 14 years after the coherts graduated from 
high school. This would be approximately 10 years after college 
graduation. Using the projected earnings estimates discussed earlier, 
for all major areas of academic study, the absolute difference in 
earning increased throughout the working life of the coherts. Only in 
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a very few occupations (teaching was the most important) did the 
difference decrease within the relevant time span. Since our income 
data used are based on about 10 years of actual observation, this 
should be a reasonable estimate of a minimum return to be expected 
from college attendance. 
The first rate would be the relevant rate to use in making 
social investment policies, while the last two estimated rates would 
be used by private individuals in making investment decisions. It 
should be remembered, however, that quite possibly the social esti­
mates omit some of the hypothesized externalities present in social 
investment in education. The results of these estimates are presented 
in Table 13. 
The estimated rates on the average are somewhat higher than 
other rates which have been estimated in the past (1, 12, 60). Some 
reasons for this were discussed in Chapter V. The graduate of a more 
technical education could expect higher incomes quicker and the dis­
counting process would reward these higher levels of income coming 
early in the graduate's life. Also the graduates of Iowa State Uni­
versity might be more productive individually and/or more income 
oriented to the extent of seeking out higher paying jobs. Also the 
income data utilized in this study consisted of reported income plus 
the dollar value of fringe benefits. Although this same method of 
reporting income was utilized for the noncollege graduates, the 
possibility could exist that college graduates are more aware of 
the value of fringe benefits received. 
Table 13. Estimated alternative internal rates of return on investment in a college education at 
Iowa State University 
Social rate Private rate Private rate 
of return of return of return 
using lifetime using lifetime using 10 year ^ 
Curriculum and occupations income estimates income estimates income estimates 
Agr. Business 18.5 18.9 17.0 
Agronomy 14.2 16.1 13.5 
Animal Science 15.1 16.4 14.8 
Dairy Science 15.0 16.5 14.9 
Dairy and Food Technology 14.3 15.8 14.3 
Agricultural Education 13.8 14.4 12.9 
Farm Operations 12.8 14.4 11.2 
Forestry 15.2 16.9 15.0 
Fish and Wildlife Management 17.0 17.9 16.5 
Horticulture 12.2 13.7 11.1 
Industrial Education 17.0 18.6 16.5 
Agricultural Journalism 19.0 20.8 18.9 
Landscape Architecture 13.0 13.3 11.2 
Poultry Science 13.6 16.6 14.0 
Agricultural Engineering 20.3 23.6 22.5 
Aeronautical Engineering 24.8 27.0 26.9 
Architecture and Architectural Engr. 11.4 12.5 11.0 
Ceramic Engineering 21.5 23.9 22.5 
Chemical Engineering 21.9 23.5 22.1 
Civil Engineering 18.7 21.0 19.9 
Electrical Engineering 24.0 25.8 24.9 
Industrial Engineering 25.9 27.6 26.4 
Mechanical Engineering 22.0 25.8 24.9 
^See text for fuller explanation of difference between estimates. 
Table 13. (Continued) 
Social rate Private rate Private return 
of return of return of return 
using lifetime using lifetime using 10 year ^ 
Curriculum and occupations income estimates income estimates income estimates 
Bacteriology 16.0 17.0 15.4 
Botany 17.4 18.5 16.8 
Chemistry and Physics 23.9 24.9 23.9 
Distributed Studies 13.1 13.6 10.9 
Economics 14.4 14.8 12.0 
English and Speech 12.4 13.2 10.8 
Geology 17.2 18.8 17.0 
History and Government 15.1 14.2 12.8 
Industrial Administration 20.0 20.1 19.3 
Journalism 17.6 19.4 16.4 
Mathematics and Statistics 25.0 25.0 23.9 
Modern Languages 12.4 12.5 9.2 
Physical Education for Men 10.4 10.8 8.9 
Sociology, Rural Soc. and Psychology 13.3 12.9 10.2 
Zoology 17.5 18.0 16.7 
Veterinary Medicine 17.3 19.8 19.1 
Sales 19.5 20.0 19.0 
Management 20.3 20.8 19.0 
Banking and Accounting 20.0 21.0 19.9 
Farming 10.0 10,9 8.2 
Teaching 6.0 6.1 5.5 
Mathematics 29,9 30.1 29.4 
All graduates 17.9 19.4 17.8 
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In most cases the social rate of return is less than the private 
rate of return. Although the difference shows some variability, this 
reflects basically varying amounts of subsidy provided in the different 
areas of study specialization. The extreme case is the social sciences 
where the social rate actually exceeds the private rate of return. 
In effect this implies the discounted value of the income tax on the 
difference in earning was greater than the subsidy provided in 
educating these individuals. But possibly this result reflects the 
small sample size used in estimating the return to these social science 
(and also humanities) graduates. But it also represents the much 
smaller amount of subsidization directed to the education costs in 
these areas. The social sciences consistently required fewer resources 
to provide a four year education. Since tuition and most other private 
costs are reasonably similar in varying curriculum, the higher level 
of total costs in other areas (for example engineering) means a much 
larger percentage of total costs are borne by society in these other 
areas. 
For example, in sociology the total cost of providing the educa­
tion was estimated at $16,600 of which $14,191 was private costs. In 
civil engineering total costs were $18,682 of which $13,221 was borne 
directly by the individual. The absolute subsidy was more than 
doubled in the case of civil engineering relative to sociology. 
The average social and private rates of return, weighted by the 
area of study distribution of the 1962 and 1963 graduating classes 
were 17.9 percent and 19.4 percent respectively. Both of these 
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returns compare very favorably with investment in private industry. 
Variations between relative profitability of investment in different 
areas of study specialty as viewed from the standpoint of present 
value of the education and from the standpoint of internal rate of 
return are due to the interaction of discount rates and the earnings 
profiles. 
The estimates of the private rate of return under the assumption 
that the absolute income difference between the labor income of college 
graduates and noncollege graduates remains constant at the level 
existing 10 years after the college group graduated is consistently 
lower than the estimated rate based on the lifetime income projections. 
This reflects that the absolute difference between the two different 
levels of education tends to widen over their working lifetime. The 
difference is less in the case of engineering graduates. These 
engineering graduates start at relatively higher levels of salary, 
but their level of relative (and absolute) increase in earnings over 
their working lifetime is not so large as it is for other graduates. 
The engineering majors represent a technical type of education 
which has historically been provided by land grant colleges. Their 
training appears to allow them to enter the labor force with a high 
marginal productivity and consequently employers are willing to pay 
for this productivity. They can be employed in similar work by a 
large number of companies and the companies are willing to pay a high 
market price for their services. The value of the marginal product 
of these men is probably much greater in technical engineering than 
in other occupations. 
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Compared to engineers, other curriculums may provide education 
of a more general nature. Men going into management or sales work, 
typically graduates of more general areas of study, may undergo 
further on-the-job training once they become employed. Their 
immediate productivity may be relatively low upon entry into the 
labor force. However, after they become more acquainted with the 
specific duties associated with their job, their productivity rises 
and their relative rate of growth in income may be quite large. 
If the above analysis is correct, it would explain two phenom­
ena, both the high rate of return on investment in engineering 
curriculum and the difference in private rates of return calculated 
on two different assumptions of lifetime earnings. The effect of 
high rates of discounted future income brings about these results. 
Several areas have higher levels of income later in life but because 
of the discounting process, their later earnings have much less 
effect on the internal rate of return. If an individual seeks to 
maximize his level of labor earnings 20 years after graduation, he 
should look further than the internal rate of return for information 
with which to make his occupation choice. Banking and accounting, 
mathematics and the social sciences are such areas where the level 
of earning increases rapidly after a relatively low initial level. 
Although not part of this study, this information would appear to 
imply that the rate of return on investment in additional education 
(including graduate school) would possibly be greater in areas such 
as the social sciences because the earnings forgone immediately after 
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four years of college would be much less relative to technical pro­
fessions. On this basis it would appear that from an economic stand­
point a technical education would discourage additional education. 
The study figures tend to support this hypothesis. Sixty percent 
of the social science graduates (economics, rural sociology, sociology, 
psychology, history and government) had experienced some graduate 
work. Only 36 percent of the engineering graduates had been enrolled 
in graduate school. The average length of graduate school completed 
by those who had been enrolled was almost 80 percent longer for 
graduates in the social sciences compared to engineering graduates. 
Some additional comments can be made at this point. Using only 
curriculum averages tends to cover up the large variation of incomes 
in certain areas due to the employment of graduates of one major 
area in diverse occupational areas. Consequently, some additional 
entries have been made from two of the curricula, agricultural business 
and mathematics. Agricultural business has been chosen because it 
represents a major area of study where the number of areas of employ­
ment of its graduates is quite large. Significant occupations of 
graduates include sales, accounting and banking, management and 
farming. The respective private rates of return for these four 
occupations were 19.1, 19.9, 19.0 and 8.2 percent. 
Mathematics was chosen since two major areas of employment of 
mathematics graduates lead to very diverse labor earnings. These 
two occupations of teaching and professional mathematics were the 
extreme occupations from the viewpoint of income benefits received. 
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The private rate of return to the mathematics graduate following a 
career in mathematics was 30.1 percent. The same graduate employed 
in teaching could, on the basis of these estimates of this study, 
expect only a 6.1 percent return on his investment. Consequently, 
viewing only an average rate of return to mathematics majors could 
be quite misleading. The graduate will make an occupational choice 
which has as much effect on income as did his original choice of 
college attendance. 
The income effect of the occupational choice pattern experienced 
by Iowa State graduates was much less in most other curricula. 
Veterinary graduates almost certainly will become veterinarians. 
This is another result of technical training. Certain types of 
engineering and science graduates also experience a reasonably small 
amount of occupational variance. In certain other less technical 
areas, the occupational spectrum may be broad but the earnings in 
these differing occupational areas may be less than that experienced 
by graduates in mathematics and agricultural business. 
An economically efficient allocative process would imply that 
the rate of return on the marginal individual going into each occupa­
tion or academic area would be equal. The rates computed here are 
average rates of return, but in an equilibrium situation in a perfectly 
competitive market, these would also be the marginal rates. They are 
decidedly not equal. Several possibilities might explain this 
phenomenon. 
The market may not be perfect. Appendix F explains some attempts 
to explain income variation. Evidence stated there suggests that 
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level of intelligence as measured by college entrance examinations 
is somehow related to level of earnings for all college graduates 
but is not a significant variable in explaining income variation 
within occupational groups or within specific academic areas. 
Possibly entry is restricted in some occupation by the rigor of the 
education process needed for entry into that occupation. The engineer­
ing and certain science curricula have long standing reputations of 
difficulty of completion at this University. 
Another possibility is that total reward from a job consists 
of more than income. Teaching appears to have a relatively low rate 
of return. But a teaching occupation is also associated with a 
reasonable amount of community prestige and of leisure time, at 
least during the summer. Individuals may reasonably assume that 
these factors compensate to some degree for a lower income. A theory 
of occupation choice based solely on relative income needs considerable 
refinement. 
It would appear that a workable theory of occupational choice 
must recognize differences in the relative value of other occupations 
or job attributes in addition to income. An individual then would 
maximize his individual welfare function which is a function of 
many variables in addition to income. 
Table F.9 in Appendix F shows that opportunities for professional 
advancement are more important to the college graduate than is 
immediate income. For any specific individual, one or more of the 
other areas may also be relatively more important. For an individual's 
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own objective function, he will probably be willing to give up some 
income for some combination of other job attributes which he considers 
more attractive. 
Given the pricing structure of uniform tuition charges between 
curriculum, the only significant variation in private cost of alterna­
tive areas of study specialization is in the length of the college 
program. Most of the variations in returns must then be due to varia­
tion in the incomes received by graduates. The variation may take 
two forms, variation in the profile of earnings (changes in earnings 
over time) and variation in the absolute level of earnings. We have 
briefly discussed some effects of the earning profile. Now let us 
consider the level of absolute earnings. 
In a competitive economy, the market price for a unit of labor 
providing a specific bundle of skills and attributes is determined 
by the interaction of a demand for this bundle of skills and a supply 
schedule for this same bundle of skills. There may be certain severe 
forces causing shifts in the demand for specific types of skills. 
For example, consider the engineering boom after World War II and 
the sputnik era which increased demands for mathematicians and 
physicists. Such disequilibrating effects would cause short-run 
increases in prices paid to individuals possessing these skills. 
If the labor force is reasonably mobile (at least prior to becoming 
college trained) this increase in demand should bring about an increased 
number of people training themselves for those professions. (This 
consideration was the reason for adjusting the differential rate of 
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increase in earnings observed during the period considered by this 
study. This adjustment was presented in Chapter V.) 
If a given set of skills is receiving a lower price than the 
average market level one would expect that at the average price 
there would be an excess supply of individuals possessing these 
skills and seeking employment. (For this discussion we must assume 
that our college graduates have the ability to complete any area of 
study specialization, an assumption which may not be true.) Given 
the demand, at an equilibrium price there would then be fewer 
individuals employed in this specific type of work. 
The teaching profession displays the characteristic mentioned 
above. Teachers' salaries on the average were lower than salaries 
in any other major area of employment of college graduates. Economic 
theory would lead us to conclude that a more efficient allocation 
of college graduates would be an allocation with fewer teachers in 
the mix than we have at the present. A moment's reflection, however, 
says this is not the case. Many positions for employment of teachers 
remain unfilled. What then could be the cause for this phenomenon? 
One explanation might be that there is not a free market place 
for teachers. Each community generally has a rigid salary scale 
based on years of experience and amount of education completed. 
Different communities may have different salary scales but these 
usually will not vary greatly within a geographical area. The 
explanation usually given for using a salary scale is that no better 
alternative measure of productivity has been developed. Schools may 
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experience a large amount of faculty turnover. This study which 
included men only appears to substantiate this rate of exit from 
the profession. Another important aspect of teaching is that it 
contains many women who teach only prior to or after raising a 
family. If experience is valuable in raising productivity, it may 
be that the costs of training the experienced teachers on the job 
is borne in part by those teachers who remain in the profession for 
an extended period of time. In order to offer a reasonable wage to 
those who will be teaching only for a short time, the increase in 
earnings to the career teacher may be much less than a freer market 
would provide. Such a salary scale would also imply that technically 
trained teachers, particularly in sciences, would experience a much 
lower wage rate than they could receive in another occupation. Also, 
a supply curve for teaching may be quite inelastic because of women 
who are tied to a specific geographical area because of the rest of 
their family. 
Another possible cause of the low labor earning existing for 
teachers despite an evident shortage for teachers is that a public 
market is less responsive to shifts in supply and demand than a 
private market. A public market is one where the pricing decision 
is made by some public unit, for example, a local board of education. 
The responsiveness of price change to changing demand and supply 
conditions by such a unit may lag behind the responses made by 
private units where profit could be severely affected. An example 
of this was evident during the depression when educational salaries 
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did not drop as soon nor as severely as did most salaries and wages 
in other labor markets. A result of such a slow price response could 
be that the price does not respond immediately to changes in under­
lying conditions but only after a shortage develops because of the 
existing low market price. 
It is also of interest to note the governmental program providing 
loans to prospective teachers. These loans which will be partially 
forgiven upon entry into the teaching profession serve as a subsidy 
to prospective teachers, lowering costs and consequently increasing 
the rate of return on the educational investment needed for entry 
into the profession. For example, a teacher who has borrowed $1,000 
for each of four years of college may have up to 50 percent of the 
loan forgiven if he remains teaching for at least five years. This 
would lower his investment by one-sixth if we assume costs of $12,000. 
The rate of return would also increase by one-sixth or about 1 percent 
based on the estimates presented here. 
Additional note should be made concerning the typical salary 
scale in teaching. Any individual who had undergone graduate training 
was excluded from this study. Given the existing salary scales of 
primary and secondary teachers, most individuals seeking to make a 
career in this profession would obtain some graduate work. Con­
sequently, the data may be dealing with the "nonachiever" of this 
specific profession, 
A few notes which may shed additional light on the general 
results of this study are necessary. So few respondents in the area 
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of the social sciences and humanities met the requirements of this 
study that their income earnings were combined. Even after combina­
tion these numbers were few enough that the estimates in these two 
areas are subject to much variation. Similarly, chemistry - physics 
and mathematics - statistics were also combined. Where the cost 
figures were also quite similar, only a single estimate was made 
for the entire area. With the exception of the humanities and of 
the social sciences where the combinations used may not be relevant, 
in the writer's opinion, the income data utilized through this study 
appeared to be quite reasonable regarding accuracy. 
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CHAPTER VII. UNDERINVESTMENT IN COLLEGE EDUCATION 
BY IOWA FARM BOYS 
In the last chapter, evidence was presented which appears to 
justify investment in a college education. Recalling the comment 
in the opening chapter that many Iowa farm boys graduating from high 
school in 1959 failed to make this investment despite appearing to 
have the academic prerequisites, we now have a basis for evaluating 
the private and societal monetary consequences following from this 
failure to invest in further education. 
The second follow-up survey of these 1959 Iowa farm boys graduates 
was conducted as one aspect of this present investigation. The 
original sample conducted in 1959 had included 869 boys. The survey 
conducted in conjunction with this study elicited a response from 
689 of the boys or 78,2 percent of the original group. The figures 
cited in the text following have all been adjusted upward to correspond 
to the original sample size of 869. 
By 1966 three hundred thirty-one of these boys had at some time 
or other been enrolled in a.college, junior college or university. 
One hundred ninety-five of them had completed at least a four-year 
college course. Of the remainder, some had failed academically, 
others had withdrawn of their own choice. For the purposes of this 
study, failing academically meant withdrawing with less than a two 
point cumulative grade point average. Also for the purposes of this 
study, it was assumed that a student withdrawing because of academic 
failure had invested in a college education to an optimal degree. 
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It would appear that implicit in college enrollment requirements is 
the assumption that the dismissed student could no longer derive 
benefits from the educational process which are in excess of the 
costs of providing this education. 
Present unrestricted entrance requirements to the public 
universities in the state of Iowa call for achievement in the upper 
one-half of the individual's graduating class. The implication of 
this policy is that these students have the best possibility of 
effectively utilizing higher education. It was impossible to obtain 
information concerning class rank of the original sample of farm boys. 
But it was possible to array the boys on the basis of their high 
school grade point averages. This upper one-half consisted of 434 
boys. Only 252 of them had attended college. One hundred sixty-seven 
graduated; 24 withdrew for nonacademic reasons and 61 failed 
academically. 
This still meant that 182 of this upper one-half had not taken 
advantage of a college education. The high school grade point 
distribution of these boys was as follows. Fourteen had cumulative 
averages above 3.29. Forty-nine had averages above 2.79 but less 
than 3.30. Sixty-six had averages above 2.49 but less than 2.80. 
Fifty-three had grade point averages above 2.28 but less than 2.50. 
The lowest cumulative grade point average which was still included 
in the upper one-half of the array was 2.29. 
What would have been their possibility of successfully completing 
college? Based on the experience of the Iowa farm boys enrolling at 
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Iowa State in the fall of 1959, it is possible to estimate their 
chance at graduating. This estimation was based on several 
regression equations which predicted graduation success in various 
curriculum and/or withdrawal from college before graduation. There 
were 50 of these equations related to 46 different curriculum and 
four withdrawal periods. The dependent variables were dummy var­
iables, 0 or 1. The independent variable was high school grade 
point. With these regression equations it was possible to predict 
the probability of graduation or withdrawal for any of the 50 
possibilities. The estimated results (adjusted to integers) of 
these student college careers were that 84 would have graduated 
from Iowa State University and 98 would not have graduated. 
But some of these withdrawing still possibly could have 
graduated at another college. Recourse was now made to the survey 
of farm boys entering Iowa State in the fall of 1959 who had con­
sequently left the University without graduating. Using the percentage 
distribution of the experience of this withdrawing group, the follow­
ing distribution could be estimated. Fifty-four would fail academically 
and not graduate from any college. Twenty-three would withdraw with 
passing grades and not complete a college education. Twenty-one 
would eventually graduate from another four year college. 
At this point it would be possible to estimate the extent of 
underinvestment in a college education by Iowa farm boys in 1959. 
First, however, we should comment on the "other" one-half of our 
graduating farm boys. Of the lower one-half of the graduating high 
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school boys, 79 of the 435 did attend college. Their performance 
was predictably poorer than was that of their academically better 
performing (in high school) coherts. Only 28 of them graduated 
from college. Of the remaining 51, only eight withdrew from college 
with passing grades. These 28 college graduates and the eight who 
withdrew for nonacademic reasons will also be considered in the 
estimate of investment and underinvestment, since it was established 
that these 36 boys did possess the ability to handle college work. 
A summary of these data appears in Table 14. 
In summary, 195 of the group graduated from college. Based on 
our estimates of those who would have graduated had they attended 
and those who did or were predicted to withdraw for nonacademic 
reasons, an additional 160 of these boys could have completed their 
college education if academic ability were the only constraint. This 
means 82 percent more could have completed college. 
The estimates provided in this study have been derived in a 
manner treating a college education as a lump investment. No analysis 
has been made which will allow stating marginal rates on any fraction 
of this investment, such as the rate of return on the first year 
investment in college, second year investment and so on. Consequently, 
for the dollar estimate appearing below, we must assume no investment 
was made or no returns achieved for those boys who only partially 
invested in a college education. The estimates also assume that 
college costs and returns experienced by the boys attending college 
would have been equivalent to the costs and returns estimated for 
students at Iowa State University, Given these assumptions the 
Table 14. Summary of adjusted experience and estimated success in college of the sample of Iowa 
farm boys graduating from high school in 1959 
Total sample 
Upper 1/2 based on high school grade point 
Number attending college 
Estimated number graduating 
Estimated number withdrawing for academic reasons 
Estimated number withdrawing for nonacademic reasons 
Number not attending college 
Simulated number graduating 
Simulated number withdrawing for academic reasons 
Simulated number withdrawing for nonacademic reasons 
Lower l/2 based on high school grade point 
Number attending college 
Estimated number graduating 
Estimated number withdrawing for academic reasons 
Estimated number withdrawing for nonacademic reasons 
869 
434 
252 
167 
61 
24 
182 
105 
54 
23 
435 
79 
28 
43 
8 
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total amount invested in the sample group attending college was 
$3,549,287 whereas it appears $6,471,329 would have been a feasible 
investment. Since the sample consisted of approximately one-sixth 
of the farm boys graduating from high school in 1959, it appears that 
the annual underinvestment taking place was about $17.5 million. 
The estimated corresponding loss of discounted (10 percent rate) 
present value of the education foregone would be about $27 million. 
The social rate of return on this additional investment is estimated 
to be 17.7 percent or a little lower than the rate experienced by 
the average graduate from Iowa State. This lower figure is due to 
the difference in the projected area of major study distribution of 
this group as compared to the average distribution of all Iowa State 
University graduates. These estimates assume that the entry of these 
additional graduates into the labor market will not lower the return 
to all graduates. 
What could be done to bring about a better allocation of invest­
ment resources? First, one should be cautious about implying that 
only the monetary figures have value. Possibly some of these indi­
viduals have good reason not to continue their education. Still it 
would appear there must be several nonacademic factors which prohibit 
college attendance. The most obvious is probably financial considera­
tion. Many undoubtedly consider the cost too large. One possibility 
to overcome this problem would be more public financial assistance. 
A greater subsidy might be given by society to the individual desiring 
further education. To put this possibility in perspective, it should 
be mentioned that the cost estimate provided by this study estimated 
that 75.4 percent of the total costs of the education at Iowa State 
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are borne by the student. Even if there were no tuition payments, 
the percentage of total costs borne by the student would be 69.1 
percent. These would be primarily opportunity costs. To significantly 
reduce total costs, the state would need to compensate the student 
for his income foregone by college attendance. Such an alternative 
would be quite costly and might meet with considerable political 
problems. 
Another possibility would be of providing subsidy by giving low 
interest loans to the prospective students and letting them pay these 
loans off after graduation. This has become more popular in recent 
years but would require a large amount of loan money. The costs of 
such a program have not been included in this study. It should be 
pointed out that this would not change the total costs but might 
effectively give the prospective student a chance at realistically 
comparing the interest rate with the expected interest rate of return 
on his investment. Such a program would need to be effectively tied 
to another alternative listed directly below. 
Perhaps an information program effectively presenting the 
financial and social advantage of a college education can be utilized 
to encourage investment in education. It is possible that even today 
many people are unaware of what appear to be significant rewards for 
continuing education. Tied to the effectiveness of such a program 
would be effort and investigation directed to the values and motiva­
tion of individuals attending and/or considering attending college. 
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CHAPTER VIII. SUMMARY 
In the discussion of the text above, there has been an attempt 
to estimate the rate of return on an investment in an undergraduate 
education at Iowa State University. Further estimation was made of 
variations in costs, returns and the rates of returns of alternative 
areas of study specialization at this University. The data utilized 
in this thesis were from several sources. The cost data were obtained 
from records of Iowa State University and in a few instances from 
judgments of members of the administrative and academic staff of the 
University. Most of the income data were obtained by survey of 
three groups. These groups were Iowa State University graduates, 
Iowa farm boys who graduated from high school in 1959 and from 
former Iowa State University farm boy students who entered Iowa 
State in 1959 and consequently left the University without graduating. 
After a brief discussion of the role of economic analysis in 
such an investigation where it was held that this is a relevant area 
of investigation, the direct factor costs of providing this under­
graduate education were enumerated and estimated. These factor 
costs were estimated both in the aggregate and then for each major 
area of study specialization. Three cost areas were considered. 
Labor input costs specifically included instructor salaries and 
departmental administrative costs. University and college level 
administrative costs and opportunity costs. Physical input costs 
included building costs, equipment costs and instructional supplies. 
Other services considered were transportation costs and costs of 
operating the University Library, 
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The total cost of a bachelor's degree in a four year course varied 
from $14,273 for history to $19,962 for poultry science. Areas of study 
requiring more than four years residence were larger, reaching as high 
as $42,708 for veterinary medicine. Since the typical student requires 
more than the "catalog" time to complete the degree, additional 
adjustments were made. 
Special emphasis was placed on estimates of opportunity costs of 
college attendance since these costs comprise about 75 percent of 
the total costs of college attendance. These opportunity costs were 
derived from the income earnings of high school coherts of the college 
attenders who had not later attended college. Significant variations 
in earning of these coherts were observed depending if they were 
engaged in farm or nonfarm occupations and if in a farm occupation, 
on the net worth of their parents. 
The labor earnings of the Iowa State University graduates were 
estimated by a survey of alumni of the University. A maximum of 
nine years of income data was obtained from these past graduates. 
Projection of future income was based on this historical data adjusted 
with secondary data obtained from the 1960 census of the United States. 
The absolute levels of income and the rate of increase in earnings 
was found to vary widely among University graduates. 
Using estimated college costs and estimated graduate earnings, 
rates of return on investment in a college education were calculated. 
The private rates of return varied from 10.8 percent to 27.6 percent 
for different major areas of study. The mean estimate was 19.4 percent. 
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The private rates of return were also estimated under an alternative 
assumption where the absolute difference in earnings between college 
graduate and noncollege graduate was assumed to be constant 10 years 
after the college group graduated from college. The mean estimate 
for the college was 17,8 percent. A social rate of return was also 
estimated for all college graduates at the rate of 17.9 percent. 
On the basis of these estimates, the amount of underinvestment 
in education by Iowa farm boys was discussed. It appeared that 82 
percent more of the Iowa farm boys graduating from high school in 
1959 could have successfully completed college. 
This dissertation has attempted to estimate the variations in 
costs and benefits of obtaining a college education. It is expected 
that in the future additional refinement of economic theory to be 
applied to human (including education and training) capital will be 
forthcoming. Along with this will be refinements in the monetary 
estimate associated with investment. It appears to the writer that 
although these refinements will be beneficial, the basic problem 
will remain one of consideration of the non-monetary effects and the 
indirect effects of education on society and the individual. For 
example, this study has estimated a return on investment in a college 
education at Iowa State University on the assumption that all costs 
are investment costs. If one-half of the costs are for consumption, 
the effective rate of return would double. Also without consideration 
are the non-monetary benefits. These also would affect the "utility" 
rate of return. 
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In addition to these general problems, specific questions left 
unanswered by this thesis include the following. What is the adjust­
ment process in response to considerable variation in returns between 
different occupations. Are there barriers to supply and demand 
adjustments between these alternative occupations? What is the 
effect of major area of study on occupational choice? What is the 
rate of return on graduate education? Are the returns from a college 
education greater than returns in other types of education or training 
areas? These and many more questions yet remain with less than the 
needed knowledge available to help answer them. 
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APPENDIX A. SURVEY PROCEDURES AND RESPONSE 
The primary data on individual coherts were gathered using three 
different populations. These three populations were Iowa farm boys 
who graduated from high school in the spring of 1959, Iowa farm boys 
who entered Iowa State University in the fall of 1959 and male 
American graduates of Iowa State University. The three populations 
were not exclusive and some intersection did occur. 
The Iowa farm boys who graduated from high school in 1959 (these 
will hereafter be referred to as "farm boys") were a group of boys 
who had been used previously in studies by the Iowa State University 
Department of Economics and on whom a large amount of information 
was already available. The original selection basis (in 1959) was 
as follows. 
All farm boys with senior classification in Iowa high schools 
located in towns or communities of less than 25,000 population were 
included in the universe sampled. County superintendents supplied 
data for the high schools in these towns including the number of farm 
boys in the senior class. When this information was gathered for all 
high schools in the state, each high school was located on a map with 
the number of senior farm boys in each high school designated. 
The following definitions were used; 
Farm: a tract of land on which 25 crop acres were harvested 
annually. 
Farm boy: a senior high school boy who lived as a member of 
the household of the family operating a farm. 
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Sampling unit: a collection of geographically adjacent high 
schools which supplied an accumulated total 
of approximately 50 farm boys, 
Iowa was subdivided into 10 strata, each stratum consisting of a 
sufficient number of high schools to include approximately 600 farm 
boys. Each stratum was further subdivided into 12 sampling units, 
with each sampling unit containing a sufficient number of high schools 
to supply approximately 50 farm boys, A total of 116 high schools were 
involved. 
The 12 sampling units in each stratum were numbered and two 
sampling units were drawn at random within early stratum. Thus, 20 
sampling units were drawn from a possible 120, giving a 16.6 percent 
sample. The final sample was planned to contain approximately 1,000 
senior farm boys. The resultant actual sample size was 869 boys. 
The present study attempted to re-survey this entire group of 
869 boys, A letter containing the questionnaire was sent to these 
boys at their last known address. If this letter was returned because 
of an incorrect address, letters were sent to the boy's parents 
requesting the present address of the original farm boys. If the 
parents' letter was also returned because of an incorrect address, 
the boys were considered lost. At least two letters were sent to 
all the boys. If this second letter was not returned, or the parents 
failed to give us a new address, the Iowa State Statistical Laboratory 
was hired to investigate and get either a new and correct address or 
to obtain an interview with the boy. If the boys were not living in 
their former home area, their new addresses were sent to the surveyor 
covering the area of Iowa to which he had moved. If the individual 
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had moved out of the state, no attempt at a physical contact was made. 
Boys residing out of the state of Iowa were offered four dollars to 
complete the questionnaire if they did not respond to the second 
letter sent to their correct address. 
Certain individuals, because of geographic isolation or lack of 
time, could not feasibly or inexpensively be contacted. A summary of 
the responses to the alternative methods of obtaining the needed 
information is given below; 
Original number of farm boys 869 
Deceased since 1959 5 
Remaining alive 864 
Returned questionnaires 689 
Returned by mail without payment 466 
Interviewed by surveyors 197 
Returned by mail for pay 26 
Did not return questionnaire 175 
Lost 44 
Refused 6 
Did not get correct address 26 
Got address, but no questionnaire 99 
Residing in Iowa 57 
Residing out of Iowa 42 
Of the remaining 864 boys, information was gathered from 689 or 
79.7 percent of the total sample. This represents slightly over 13 
percent of the population involved. Unfortunately 28 of these boys 
were unable or unwilling to provide income data and an additional 19 
were not complete in other respects. 
The second population that was surveyed were those Iowa farm 
boys entering Iowa State University during fall quarter of 1959. 
For this group, farm boys were defined as those boys listing father's 
occupation as farmer on their letter of application for enrollment 
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at Iowa State, on their graduation sheet (all students graduating from 
Iowa State University must fill out an information sheet, one of the 
questions asking for father's occupation), or on advisor records, 
A list of new students for fall quarter 1959 was obtained from 
the office of the registrar. Women, out of state students and boys 
with city addresses were deleted by inspection. The remaining boys 
were checked with alumni records to determine if they had subsequently 
graduated. Examination of former undergraduate advisors' records was 
made on the residual to determine who of the nongraduates were farm 
boys. There were 220 of these farm boys who had entered Iowa State 
and subsequently did not graduate. Using parent addresses provided 
again by the admission and records' office, letters were sent to 
parents requesting the present address of their sons. A total of 206 
addresses were confirmed. After two mailings to this correct address, 
110 completed questionnaires had been returned. This was a response 
rate of exactly 50 percent of the total population under consideration. 
The third group providing critical information for this study 
was the group consisting of male American graduates of Iowa State 
University in the colleges of Agriculture, Engineering, Science and 
Veterinary Medicine. Originally two sub-populations were specified, 
those graduating during the calender years 1956-1957 and those graduat­
ing during the calender years 1962-1963. 
Two year groups were chosen since it was judged these would 
contain adequate numbers for statistical procedures. The latter 
group was chosen since this group would contain coherts of the farm 
boys graduating from high school during 1959. The choice of years 
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considered for the earlier graduating group was an arbitrary decision 
based on a need for a time period great enough in length since gradua­
tion to observe income profiles and short enough so that comparison 
within curricula would be meaningful from the standpoint of the type 
of training involved. 
Just previous to the first mailing, it was determined that the 
graduating class of May 1963 had just recently been included in a 
survey by another institution. To avoid a second questionnaire within 
a short period of time, causing a possible detrimental effect upon 
response, the latter group was specified to be graduates of the 
calender year 1962 and graduates between July 1963 and June 1964. 
This choice avoided possible seasonal biases while still maintaining 
a reasonable cohert resemblance. 
Graduation lists were edited to remove women and foreign students. 
If less than 60 men remained in each area of study specialization for 
the two-year period, all were included in the study. If more than 60 
remained, the group was randomly sampled back to 60 men. 
Three separate mailings of the questionnaires were made. The 
results were most satisfying. With 2,784 men remaining in the group 
surveyed, 1,945 responses were received, or 69.9 percent. A total of 
1,872 responses were complete and usable in every respect. A summary 
of individual curricula and total response data is presented in the 
following table. Copies of the questionnaires used are placed below. 
Table A.l. Response to mail questionnaire of Iowa State University graduates 
Alumni graduating Alumni graduating Alumni graduating 
1957-1958 1962-1964 all years 
Number Per­ Number Per­ Number Per­
Number respond­ cent Numb er respond­ cent Number respond­ cent 
in ing and respond­ in ing and respond­ in ing and respond 
Curriculum sample usable ing sample usable ing sample usable ing 
Agr. Bus. 45 31 69 60 41 68 105 72 69 
Agronomy 60 43 72 55 41 75 115 84 73 
Animal Science 60 52 87 60 43 72 120 95 74 
Dairy Science 13 10 77 18 12 67 31 22 71 
Dairy Industry 16 9 56 12 7 58 28 16 57 
Agr» Ed. 60 49 82 43 35 81 103 84 82 
Entomology 1 0 0 6 4 67 7 4 57 
Farm Operation 60 44 73 60 51 85 120 97 81 
Forestry 60 39 65 60 40 67 120 79 66 
F6W Mgt. - — - - — — 21 14 67 21 14 67 
Horticulture 15 13 87 17 14 82 32 27 84 
Industrial Ed. 60 40 67 39 24 62 99 64 65 
Agr. Jour. 9 7 79 13 12 92 22 19 86 
Land. Arch. 18 16 89 27 20 74 43 36 80 
Poultry Science 9 7 78 4 3 75 13 10 77 
Rural Sociology 3 2 67 2 1 50 5 3 60 
Total College of 
Agriculture 489 362 74 497 362 73 986 724 73 
Table A.1. (Continued) 
Alumni graduating 
1957-1958 
Alumni graduating 
1962-1964 
Alumni graduating 
all years 
Number Per­ Number Per­ Number Per­
Number respond­ cent Number respond­ cent Number respond­ cent 
in ing and respond­ in ing and respond­ in ing and respond 
Curri culum sample usable ing sample usable ing sample usable ing 
Arch. Engr. 28 21 75 7 4 57 35 25 71 
Agr. Engr. 42 33 79 38 30 79 80 63 79 
Aero. Engr. 46 27 59 59 40 68 105 67 64 
Architecture 17 8 47 33 23 70 50 31 62 
Ceramic Engr. 6 4 67 9 7 78 15 11 73 
Chemical Engr. 60 34 57 60 42 70 120 76 63 
Civil Engr. 60 42 70 60 37 62 120 79 66 
Elec. Engr. 60 44 73 60 40 67 120 84 70 
Ind. Engr. 60 39 65 60 41 68 120 80 67 
Me ch. Engr. 60 38 63 60 38 63 120 76 63 
Total College of 
Engineering 439 290 66 446 302 68 885 592 67 
College of 
Vet. Medicine 60 36 60 60 35 58 120 71 59 
Table A.1» (Continued) 
Alumni graduating Alumni graduating Alumni graduating 
1957-1958 1962-1964 all years 
Number Per­ Number Per­ Number Per­
Number respond­ cent Number respond­ cent Numb er respond­ cent 
in ing and respond­ in ing and respond­ in ing and respond­
Curriculum sample usable ing sample usable ing sample usable ing 
Bacteriology 3 2 67 5 3 60 8 5 63 
Botany 3 1 33 13 9 69 16 10 63 
Chemistry 33 18 55 60 39 65 93 57 61 
General Science 
(Dist. Studies) 36 20 56 32 19 59 68 39 57 
Economics 7 1 14 21 13 62 28 14 50 
Eng. & Speech - - - — 23 13 57 23 13 57 
Geology 24 18 75 13 9 69 37 27 73 
History 9 6 67 35 27 77 44 33 75 
Ind. Adm. 60 39 65 59 38 64 119 77 65 
Journalism 12 5 42 21 13 62 33 18 54 
Mathematics 15 9 60 60 35 58 75 44 59 
Modem Lang. — — — — — — 9 3 33 9 3 33 
Phy. Ed. 24 15 63 52 33 63 76 48 63 
Physics 20 15 75 24 18 75 44 33 75 
Psychology 11 7 64 27 18 67 38 25 66 
Sociology 6 4 67 5 2 40 11 6 55 
Statistics 10 5 50 12 8 67 22 13 59 
Zoology 26 20 77 23 13 57 49 33 67 
Total College of 
Science 299 185 66 494 300 61 793 485 61 
Total University 1,287 873 68 1,497 999 66 2,784 1,872 67 
Stratum 
Substratum 
Sampling Unit 
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Iowa State University 
Questionnaire for ISU Graduates 
Section I 
Background and Training 
1. What was your father's principal occupation? 
2. How many students were in your high school graduating class? 
3. What was the enrollment of the high school (grades 9-12) you attended? 
(check one) 
250 to 299 
300 to 349 
350 to 399 
400 to 449 
Greater than 449 
4. What was your principal residence during your college years? (check one) 
College dormitory 
Fraternity 
Off-campus housing 
Married student housing 
Parents' or relatives' home 
5. Please list the approximate percentages of your college expenses borne by 
the following sources. 
Percent of college expenses paid Source 
__________ Parents 
_________ Self (earnings) 
Borrowed funds 
Scholarships 
__________ Other (please state) 
100% Total 
6. What is your current marital status? Single Married Separated 
Divorced Widowed 
If you are now or have been married, haw many children do you have? 
If married, did your wife work during 1965? Yes No If yes, how much 
income did she earn in 1965? $ 
7. What was your parents' approximate net worth (total assets less total lia­
bilities) at the time you entered college? 
Less than zero (negative) Between $30,000 and $44,999 
Between 0 and $9,999 Between $45,000 and $74,999 
Between $10,000 and $19,999 Greater than $75,000 
Between $20,000 and $29,999 
Less than 50 
50 to 99 
100 to 149 
Ï50 to 199 
200 to 249 
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8. How old were you when you received your baccalaureate or D.V.M. degree from 
Iowa State? 
9.a. Have you been on active duty with any branch of the armed forces since you 
graduated from I.S.U.? (other than summer camp) Yes No If yes, 
are you making a career out of military service? Yes No 
If you answered yes to the first part of question 9 and no to the second 
part, answer the rest of question 9; otherwise move to question 10. 
b. What were the beginning and ending dates of your active military service? 
(nearest month and year) Beginning date: Ending date; 
c. What was your grade or rank upon completion of your tour of active duty? 
d. Was your military duty of any income value in your current civilian job? 
Yes No If yes, what is your estimate of the addition to your 
current annual income due to your military training? $ 
10.a. Have you participated in any additional formal training since receiving 
your baccalaureate or D.V.M. degree from Iowa State? 
Yes, graduate school 
Yes, formal company (employer) training 
Yes, informal company training (on the job) 
Yes, other (please state) 
No 
If you answered yes to the question above, please complete question 10.b; 
otherwise move to Section II. 
b. Education and training after receiving baccalaureate or D.V.M. degree.from 
I.S.U. 
Amount of ï£ 
time graded, 
Begin­ spent on Did what 
ning Ending study and you was your 
date date training com­ average 
(nearest (nearest (Ex. half plete score or 
Name of school (company) month month time, full Major or type train­ grade 
where you received training and year) and year) time) of training ing? point? 
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Section II 
Job Preference 
In each question, two jobs are described. These jobs are assumed to be the same 
except for the difference stated in the question. Please check the answer that most 
closely describes the extra money needed to get you to take one job instead of the other. 
1. Assume you were faced with a choice between two jobs similar in all respects except 
that one job required that you drive 10 miles farther through city traffic to get 
to work. What would be the minimum salary difference that would induce you to accept 
the job requiring more driving time to work? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring extra travel 
2. Assume you were faced with a choice between two jobs, similar in all respects except 
that one job required that you be away from your family five nights a week. The 
other job required no evening absence from home. What would be the minimum salary 
difference that would induce you to take the job requiring absence from home? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring absence from home 
3. Assume you were faced with a choice between two jobs, similar in all respects except 
that one of the jobs would reduce your average life expectancy by 10 years. What 
would be the minimum salary difference that would induce you to take the job that 
reduced life expectancy? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job reducing life expectancy 
4. Assume that you are considering alternative employment possibilities. Rank the 
following job characteristics according to your opinion of their relative importance 
to you.. (1 is most important; 9 is least important) 
Amount of time for non-job activities including vacation 
Community where located 
Social prestige of job 
Being your own boss 
Level of income 
Certainty of income over time (job security) 
Companionab1e co-workers 
Opportunity for professional advancement 
Other (please state)_ 
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Section III 
Job Information 
For this section a job is defined by the duties performed. If you remained with the same 
firm but were given different duties (such as being promoted to a supervisor) please con­
sider this as a different job. Do not consider graduate school or military service as a 
job unless you are making a career of military service. 
How many jobs (as defined above) have you held since receiving your B.S. or D.V.M. from 
Iowa State University? __________ 
Please fill in the information requested on the jobs you held at the three points in time 
listed below. If you had not graduated from Iowa State by 1961, omit answering for the 
job held December 1961. If you were not working during the specified month or were in the 
military service (non-career) or graduate school, give the job information for the work 
month (or year) nearest to the specified time. If you were employed and paid by a firm 
and/or person other than yourself, list your income for the specified month only. If you 
were self-employed (a proprietorship), list your average monthly income for any 12-month 
period that includes the specified month. 
Job attribute 
Job held during 
the 6th month after 
graduation from I.S.U. 
Job held during 
December 1961 
Job held during 
December 1965 
a. Job title 
b. What were your duties 
(specific tasks) performed 
in connection with this job? 
c. Near what city and state were 
you located? 
d. What month and year did you 
begin this iob? 
e. What month and year did you 
leave this job? 
f. On the average, how many 
hours per week did you work 
on this lob? 
If wage or salary job answer g and h only. If self-employed answer j and k only. 
g. What were your wage or salary 
earnings (before deductions) 
for the specified month? 
"V 
h. What was the dollar value of 
fringe benefits received for 
the specified month? 
j. What was your average net in­
come per month for any 12-
month period that includes the 
specified month? 
k. How much of your money was in­
vested in the business during 
the year that includes the 
specified month? 
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Section IV 
Social Activities and Personality 
In front of the five individual questions listed below, place your answer to the 
specific question asked. 
How many times during; the past month have you attended church meetings and 
activities other than formal (Sunday) services? 
How many times during the past month have you entertained friends (excluding 
relatives or required business entertaining) in your home? 
How many times during the past month have you attended public social activities? 
(Example, dances, sports events, etc.) 
How many times during the past month have you attended service club meetings? 
(Example, Lions, Rotary, etc.) 
Approximately how many meetings during the past year have you attended in 
connection with your occupation or profession? 
Below is a list of extracurricular activities available in high school and/or 
college. Indicate your participation in extracurricular activities in both high 
school and college by using both the right- and left-hand columns for the appro­
priate activities. Answer with a plus (+) before or after activities in which 
you were very active or held an elective office. Answer with a check mark ^  
before or after all other activities in which you participated. Place a zero 
(0) on the blank if you did not participate at all in the listed activity. 
High school College 
Sports, including intramurals 
Organizations associated with courses (example, 
F.F.A., departmental clubs) 
Newspapers and/or magazines, journalism 
Church and church youth groups (not just 
attending worship) 
Student government 
Special events (Homecoming, dances, Veishea) 
Other (please state) 
Assume that with a given job you would be able to choose the method that would 
determine your income level. Check the method you would prefer for determining 
your income. 
Income determined by commission, piece work rates, or other measurable 
results of your work 
Income determined by your supervisor's opinion of your work 
Definite salary scale based on job and/or seniority scale set by company 
and/or union 
In the situations listed below, you are asked to make a choice between two similar 
alternative jobs. One of these jobs pays $8,000 per year with certainty. The in­
come from the other job may fall anywhere within the listed range of income values. 
The exact income in any given year is not known except that it varies within the 
limits stated. You are asked to state the average expected income that would make 
you prefer the job with the income risk rather than the sure $8,000 per year. 
Answer ail five of the possibilities. 
Sure income Alternative-income variation 
Average income necessary to 
prefer the job with income 
variation 
$8,000 
$8,000 
$8,000 
$8,000 
$8.000 
$7,000 - $ 9,000 
$6,000 - $10,000 
$5,000 - $11,000 
$3,000 - $13,000 
0 - S16.000 
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Section V 
Improving Undergraduate Education 
In the questions below, we are seeking your suggestions as to how you think our 
educational program at I.S.U. may be improved. 
1. In your college program, you took a variety of courses. For each course area listed, 
please indicate in the appropriate column whether you think hours of course work in 
the area should be increased, decreased or left unchanged. 
Course area Increased Decreased Unchanged 
Agriculture (other than animal science and agronomy) 
Agronomy 
Animal Science 
Biological Sciences 
Business and management 
Chemistry and Physics 
Civil Engineering 
Economics 
Electrical Engineering 
Engineering (other than civil, electrical and 
mechanical) 
English. Speech and Journalism 
History and Government 
Mathematics and Statistics 
Mechanical Engineering 
Modern Languages 
Philosophy 
Psychology 
Sociology 
Veterinary Medicine 
2. For courses in your major area, what shifts in course content would you suggest? 
(check one of the alternatives listed below) 
More emphasis on applied (practical) content and less emphasis on theoretical 
(principles) content 
More emphasis on theoretical (principles) content and less emphasis on applied 
(practical) content 
No change in relative emphasis 
3. What general suggestions would you make for improving the program of undergraduate 
education at Iowa State University? 
Sampling Unit 
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AGRICULTURAL EXPERIMENT STATION 
IOWA STATE UNIVERSITY 
Questionnaire for Former I.S.U. Students 
Section I 
Background and Training 
1. What was your father's principal occupation? 
2. How many students were in your high school graduating class? 
3. What was the enrollment of the high school (grades 9-12) you attended? 
(check one) 
250 to 299 
300 to 349 
350 to 399 
400 to 449 
Greater than 449 
4. How old were you when you enrolled at Iowa State? 
5. What is your current marital status? Single Married _Separated 
Divorced Widowed 
If you are now or have been married, how many children do you have? 
If married, did your wife work during 1965? Yes No If yes, how much 
income did she earn in 1965? $ 
6. What was your parents' approximate net worth (total assets less total lia­
bilities) at the time you graduated from high school? 
Between $30,000 and $44,999 
Between $45,000 and $74,999 
Greater than $75,000 
7.a. Have you been on active duty with any branch of the armed forces since you 
graduated from I.S.U.? (other than summer camp) Yes No If yes, 
are you making a career out of military service? Yes No 
If you answered yes to the first part of question 7 and no to the second 
part, answer the rest of question 7; otherwise move to question 8. 
b. What were the beginning and ending dates of your active military service? 
(nearest month and year) Beginning date: Ending date; 
c. What was your grade or rank upon completion of your tour of active duty? 
Less than 50 
50 to 99 
100 to 149 
150 to 199 
200 to 249 
Less than zero (negative) 
Between 0 and $9,999 
Between $10,000 and $19,999 
Between $20,000 and $29,999 
d. If you are now in civilian employment, was your military duty of any income 
value in your current civilian job? Yes No If yes, what is your 
estimate of the addition to your current annual income due to your military 
training? $ 
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8.a. Have you participated in any additional training (not military) since 
leaving Iowa State? Check as many as are appropriate. 
Yes, college 
Yes, graduate school 
Yes, technical institute or business school 
Yes, armed forces technical school 
Yes, formal company (employer) training 
Yes, informal company training (on the job) 
Yes, other (please state) 
No 
If you answered yes to any part of question 8.a above, please fill out part 
8.b; otherwise move to question 9. 
8.b. Education and training after leaving Iowa State, including armed forces technical 
school. 
Name of school (company) 
where you received training 
Begin­
ning 
date 
(nearest 
month 
and year) 
Ending 
date 
(nearest 
month 
and year) 
Amount of 
time 
spent on 
study and 
training 
(Ex. half 
time, full 
time) 
Major or type 
of training 
Did 
you 
com­
plete 
train­
ing? 
If 
graded, 
what 
was your 
average 
score or 
grade 
point? 
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9. Please list the approximate percentages of your post-high school education 
and training borne by the following sources. 
Percent of education and/or 
training expenses paid Source 
Parents 
Self (earnings) 
Employer 
Borrowed funds 
_____ Scholarships 
_____ Other (please state) 
100% Total 
10. What was your principal residence during your college years? (check one) 
College dormitory 
Fraternity 
Off-campus housing 
Married student housing 
Parents' or relatives' home 
11. What was (were) your reason(s) for withdrawing from Iowa State? (check all 
that are applicable) 
Transferred to another school for personal reasons 
Transferred to another school for financial reasons 
Transferred to another school because of change of educational 
specialty 
Academic difficulty 
Lacked money necessary to continue education 
Offered job too good to pass up 
Did not enjoy college 
Personal reasons required withdrawal from college 
Did not need college education for work you wanted to do 
Other (please state) 
Other (please state) • 
12. What kind of job do you hope to be working at ten years from now? 
13. Do you plan to take any additional formal training beyond that which you now 
have? Yes No Don't know 
If yes, what kind of school do you plan to attend? 
How many months of additional training will this require? 
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Section II 
Job Preference 
In each question, two jobs are described. These jobs are assumed to be the same 
except for the difference stated in the question. Please check the answer that most 
closely describes the extra money needed to get you to take one job instead of the other. 
1. Assume you were faced with a choice between two jobs similar in all respects except 
that one job required that you drive 10 miles farther through city traffic to get 
to work. What would be the minimum salary difference that would induce you to accept 
the job requiring more driving time to work? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring extra travel 
2. Assume you were faced with a choice between two jobs, similar in all respects except 
that one job required that you be away from your family five nights a week. The 
other job required no evening absence from home. What would be the minimum salary 
difference that would induce you to take the job requiring absence from home? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring absence from home 
3. Assume you were faced with a choice between two jobs, similar in all respects except 
that one of the jobs would reduce your average life expectancy by 10 years. What 
would be the minimum salary difference that would induce you to take the job that 
reduced life expectancy? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job reducing life expectancy 
4. Assume that you are considering alternative employment possibilities. Rank the 
following job characteristics according to your opinion of their relative importance 
to you. (1 is most important; 9 is least important) 
Amount of time for non-job activities including vacation 
Community where located 
Social prestige of job 
_Being your own boss 
_Level of income 
jCertainty of income over time (job security) 
_Companionable co-workers 
^Opportunity for professional advancement 
Other (please state) 
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Section III Job Information 
1. For this question a job is defined by the duties performed. If you remained with 
the same firm but were given different duties (such as being promoted to a super­
visor) please consider this as a different job. Do not consider schooling or 
military service as a job unless you are making a career of military service. 
How many jobs (as defined above) have you held since February 1962? 
Please fill in the information requested on the jobs you held at the three points 
in time listed below. If you were not working during the specified month or were 
in the military service (non-career) or in school, give the job information for the 
work month (or year) nearest to the specified time. If the 6th month after com­
pleting your formal education was after October 1963, omit the middle column below 
and answer only the first and last columns. If you were employed and paid by a 
firm and/or person other than yourself, list your income for the specified month 
only. If you were self-employed (a proprietorship), list your average monthly 
income for any 12-month period that includes the specified month. 
Job attribute 
Job held during 
the 6th month 
after completing 
formal education 
Job held during 
October 1963 
Job held during 
December 1965 
a. Job title 
b. What were your duties 
(specific tasks) performed 
in connection with this job? 
c. Near what city and state were 
you located? 
d. What month and year did you 
begin this job? 
e. What month and year did you 
leave this job? 
f. On the average, how many 
hours per week did you work 
on this job? 
If wage or salary job answer g and h only. If self-employed answer j and k only. 
g. What were your wage or salary 
earnings (before deductions) 
for the specified month? 
h. What was the dollar value of 
, fringe benefits received for 
the specified month? 
j. What was your average net in­
come per month for any 12-
month period that includes the 
specified month? 
k. How much of your money was in­
vested in the business during 
the year that includes the 
specified month? 
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Section IV 
Personality and Social Activities 
In front of the five individual questions listed below, place your answer to the 
specific question asked. 
How many times during the past month have you attended church meetings and 
activities other than formal (Sunday) services? 
How many times during the past month have you entertained friends (excluding 
relatives or required business entertaining) in your home? 
How many times during the past month have you attended public social activities? 
(Exançle, dances, sports events, etc.) 
How many times during the past month have you attended service club meetings? 
(Example, Lions, Rotary, etc.) 
Approximately how many meetings during the past year have you attended in 
connection with your occupation or profession? 
Below is a list of extracurricular activities available in high school and/or 
college. Indicate your participation in extracurricular activities in both high 
school and college by using both the right- and left-hand columns for the appro­
priate activities. Answer with a plus (+) before or after activities in which 
you were very active or held an elective office. Answer with a check mark (/) 
before or after all other activities in which you participated. Place a zero (0) 
on the blank if you did not participate at all in the listed activity. 
High school College 
_______ Sports, including intramural s ______ 
______ Organizations associated with courses (example, _____ 
F.F.A., departmental clubs) 
______ School newspaper and/or magazines, journalism ______ 
_____ Church and church youth groups (not just ______ 
attending worship) 
______ Student government _______ 
______ Special events (Homecoming, dances, Veishea) ______ 
Other (please state) _______ 
Assume that with a given job you would be able to choose the method that would 
determine your income level. Check the method you would prefer for determining 
your income. 
Income determined by commission, piece work rates, or other measurable 
results of your work 
Income determined by your supervisor's opinion of your work 
Definite salary scale based on job and/or seniority scale set by con#any 
and/or union 
In the situations listed below, you are asked to make a choice between two similar 
alternative jobs. One of these jobs pays $6,000 per year with certainty. The in­
come from the other job may fall,anywhere within the listed range of income values. 
The exact income in any given year is not known except that it varies within the 
limits stated. You are asked to state the average expected income that would make 
you prefer the job with the income risk rather than the sure $6,000 per year. 
Answer all five of the possibilities. 
Average income necessary to 
prefer the job with income 
Sure income Alternative-income variation variation 
$6,000 $5,250 - $ 6,750 
$6,000 $4,500 - $ 7,500 
$6,000 $3,750 - $ 8,250 
$6,000 $2,250 - $ 9,750 
$6,000 0 - $12,000 
Sampling Unit 
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Edited by 
Coded by 
AGRICULTURAL EXPERIMENT STATION 
IOWA STATE UNIVERSITY 
Questionnaire for 1959 High School Graduates 
Section I 
Background and Training 
1. Name 
(last) (first) (middle) 
Addres s 
2. What is your current marital status? Single Married Separated 
Divorced Widowed 
If you are now or have been married, how many children do you have? 
If married, did your wife work during 1965? Yes No If yes, how much 
income did she earn in 1965? $ 
3.a. Have you been on active duty with any branch of the armed forces since you 
graduated from high school? (other than summer camp) Yes No If yes, 
are you making a career out of military service? Yes No 
If you answered yes to the first part of question 3 and~no"^to the second 
part, answer the rest of question 3; otherwise move to question 4. 
b. What were the beginning and ending dates of your active military service? 
(nearest month and year) Beginning date: Ending date: 
c. What was your grade or rank upon completion of your tour of active duty? 
d. If you are now in civilian employment, was your military duty of any Income 
value in your current civilian job? Yes No If yes, what is your 
estimate of the addition to your current annual income due to your military 
training? $ 
4.a. Have you participated in any additional formal training since graduating 
from high school? Check as many as are appropriate. 
Yes, college 
Yes, graduate school 
Yes, technical institute or business school 
Yes, armed forces specialty school 
Yes, formal company (employer) training 
Yes, informal company training (on the job) 
Yes, other (please state) 
No 
If you answered yes to the question above, please fill out question 4.b 
and question 5; otherwise move to Section II. 
143 
4.b. Education and training after high school, including armed forces specialty school. 
Amount of If 
time graded, 
Begin­ spent on Did what 
ning Ending study and you was your 
date date training com­ average 
(nearest (nearest (Ex. half plete score or 
Name of school (company) month month time, full Major or type train­ grade 
where you received training and year) and year) time) of training ing? point? 
3. Please list the approximate percentages of your post-high school education and 
training borne by the following sources. 
Percent of education and/or 
. training expenses paid Source 
Parents 
Self (earnings) 
Employer 
Borrowed funds 
Scholarships 
_____ Other (please state) 
100 % Total 
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Section II 
Job Preference 
In each question, two jobs are described. These jobs are assumed to be the same 
except for the difference stated in the question. Please check the answer that most 
closely describes the extra money needed to get you to take one job instead of the other. 
1. Assume you were faced with a choice between two jobs similar in all respects except 
that one job required that you drive 10 miles farther through city traffic to get 
to work. What would be the minimum salary difference that would induce you to accept 
the job requiring more driving time to work? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring extra travel 
2. Assume you were faced with a choice between two jobs, similar in all respects except 
that,one job required that you be away from your family five nights a week. The 
other job required no evening absence from home. What would be the minimum salary 
difference that would induce you to take the job requiring absence from home? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job requiring absence from home 
3. Assume you were faced with a choice between two jobs, similar in all respects except 
that one of the jobs would reduce your average life expectancy by 10 years. What 
would be the minimum salary difference that would induce you to take the job that 
reduced life expectancy? 
Same salary 86% to 150% greater salary 
1% to 15% greater salary 151% to 349% greater salary 
16% to 40% greater salary A salary increase greater than 350% 
41% to 85% greater salary Would not take job reducing life expectancy 
4. Assume that you are considering alternative employment possibilities. Rank the 
following job characteristics according to your opinion of their relative importance 
to you. (1 is most important; 9 is least important) 
Amount of time for non-job activities including vacation 
Community where located 
Social prestige of job 
_Being your own boss 
_Level of income 
Certainty of income over time (job security) 
^Companionable co-workers 
Opportunity for professional advancement 
Other (please state) 
Section III 
Job Information 
1. In the table below, under each month listed, please place a check mark (^) across from the 
ONE activity in which you spent MOST of your time during that month. 
Activity 
Month and year 
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Nonfarm work for 
income 
At school (do not 
include armed 
forces schools) 
In armed forces 
Farming on my own 
Farming in 
partnership 
Farm work for wage 
or part of crop 
Farm work for board, 
room, spending money 
On vacation 
-
Not working but 
looking for work \ 
Other (please write 
in) 
1 
Would you like a copy of the results of this survey? Yes Nn ("Thio T., •.-Il 
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2. For this question a job is defined by the duties performed. If you remained 
with the same firm but were given different duties (such as being promoted to a 
supervisor) please consider this as a different job. Do not consider schooling or 
military service as a job unless you are making a career of military service. 
How many jobs (as defined above) have you held since February 1962? _________ 
Please fill in the information requested on the jobs you held at the three points 
in time listed below. If you were not working during the specified month or were 
in the military service (non-career) or in school, give the job information for the 
work month (or year) nearest to the specified time. If you were employed and paid 
by a firm and/or person other than yourself, list your income for the specified 
month only. If you were self-employed (a proprietorship), list your average monthly 
income for any 12-month period that includes the specified month. 
Job attribute 
Job held during 
October 1962 
Job held during 
October 1963 
Job held during 
December 1965 
a. Job title 
b. What were your duties 
(specific tasks) performed 
in connection with this job? 
c. Near what city and state were 
you located? 
d. What month and year did you 
begin this job? 
e. What month and year did you 
leave this job? 
f. On the average, how many 
hours per week did you work 
on this job? 
If wage or salary job answer g and h only. If self-employed answer j and k only. 
g. What were your wage or salary 
earnings (before deductions) 
for the specified month? 
h. What was the dollar value of 
fringe benefits received for 
the specified month? 
j, What was your average net in­
come per month for any 12-
month period that includes the 
specified month? 
k. How much of your money was in­
vested in the business during 
the year that includes the 
specified month? 
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Section IV 
Personality and Social Activities 
In front of the five individual questions listed below, place your answer to the 
specific question asked. 
How many times during the past month have you attended church meetings and 
activities other than formal (Sunday) services? 
How many times during the past month have you entertained friends (excluding 
relatives or required business entertaining) in your home? 
How many times during the past month have you attended public social activities 
(Example, dances, sports events, etc.) 
How many times during the past month have you attended service club meetings? 
(Example, Lions, Rotary, etc.) 
Approximately how many meetings during the past year have you attended in 
connection with your occupation or profession? 
Below is a list of extracurricular activities available in high school and/or 
college. If you did not attend college, use only the left-hand column. Indicate 
your participation in extracurricular activities in both high school and college 
by using both the right- and left-hand columns for the appropriate activities. 
Answer with a plus (+) before or after activities in which you were very active 
or held an elective office. Answer with a check mark (»/) before or after all 
other activities in which you participated. Place a zero (0) on the blank if you 
did not participate at all in the listed activity. 
High school College 
_______ Sports, including intramurals 
_____ Organizations associated with courses (example, _____ 
F.F.A., departmental clubs) 
School newspaper and/or magazines, journalism 
Church and church youth groups (not just ______ 
attending worship) 
Student government 
______ Special events (Homecoming, dances) _____ 
_____ Other (please state) _____ 
Assume that with a given job you would be able to choose the method that would 
determine your income level. Check the method you would prefer for determining 
your income. 
Income determined by commission, piece work rates, or other measurable 
results of your work 
Income determined by your supervisor's opinion of your work 
Definite salary scale based on job and/or seniority scale set by company 
and/or union 
In the situations listed below, you are asked to make a choice between two similar 
alternative jobs. One of these jobs pays $6,000 per year with certainty. The in­
come from the other job may fall anywhere within the listed range of income values. 
The exact income in any given year is not known except that it varies within the 
limits stated. You are asked to state the average expected income that would make 
you prefer the job with the income risk rather than the sure $6,000 per year. 
Answer all five of the possibilities. 
Average income necessary to 
prefer the job with income 
Sure income Alternative-income variation variation 
$6,000 $5,250 - $ 6,750 ^ 
$6,000 $4,500 - $ 7,500 
$6,000 $3,750 - $ 8.250 
$6,000 $2,250 - $ 9,750 ZZZZ 
$6,000 0 - $12,000 
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APPENDIX B. ESTIMATION AND ALLOCATION 
OF BUILDING COSTS 
One of the costs of education is the cost of providing and main­
taining the physical plant necessary to house offices and to provide 
classrooms and laboratory space for instruction. Estimates of these 
costs are difficult to obtain in any straightforward manner since the 
accounting procedures of most public educational institutions do not 
maintain any type of depreciation accounts for physical facilities. 
Buildings and facilities are entered and carried on the books at the 
original cost of construction without depreciation allowances. With 
one exception, the only change in value is recorded when the building 
or facility is removed or destroyed at which time it obviously goes 
to zero value. This single exception is when very major alterations 
or rehabilitations take place. Most upkeep and remodeling expenses 
simply are charged off as current expense without considering the 
effect upon the value of the building in which the remodeling was 
conducted. 
An additional problem is that each building generally is used 
for several functions. Part of the building may be used for class­
rooms, part for laboratories and part for offices, and part of the 
building is in general use such as rest rooms, halls, storage space, 
etc. Different types of uses involve different costs of construction 
and upkeep. The possibility is also quite large at Iowa State Uni­
versity that the building use will be divided in varying proportions 
between undergraduate instruction, graduate instruction, research and 
various auxiliary uses. 
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The general problem thus becomes one of estimating the value and 
life of a building in order to get an estimate of depreciation charge, 
of determining upkeep and maintenance charges and of allocating these 
costs among various uses in order to estimate which of these costs 
are part of the expense of providing undergraduate instruction. 
These costs should also be allocated at the course level to fulfil 
the goals of this study. 
The data gathering procedure was as follows. From John Pace (who 
is in charge of building and space allocation at Iowa State University) 
we obtained several items. The first of these items was a list of 
all buildings on the Iowa State University campus which serve in some 
way graduate and/or undergraduate instruction. There were 82 such 
buildings. For these same buildings he provided the gross square 
footage of each building and the square footage involved in the 
different uses of classroom space, office space, laboratory space 
and other space. We also received his estimate of the remaining 
serviceable life of these buildings given reasonable maintenance. 
Separately from Mr, Pace's office we obtained via data processing 
the amount of space by different uses currently being utilized and/or 
supervised by each administrative department on the campus. 
In addition to the above information, we received from the office 
of the University architect estimates of the costs per square foot 
for buildings of different uses (classrooms, laboratories, etc.). 
From the University 1964-1965 financial report we obtained the 
original cost of each building and the year of construction (40). 
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With this information we were then ready to work on our building 
estimates. The specific procedures are given below. 
Starting with the information from the financial report giving 
the year of construction and original cost, and by the use of the 
Department of Commerce composite index of construction costs, we 
could obtain an estimate of what an identical building would cost 
if it were constructed at current building costs (81). With this 
information and the knowledge of the age of the building and the 
estimated years of useful life remaining, we could obtain estimates 
of the annual depreciation of such a building currently being used 
for educational purposes. 
There still remains the very large cost item reflecting annual 
upkeep and maintenance charges for operation of these same buildings. 
The problem of estimating this item separately for each building 
was determined to demand more resources than were available for the 
current study. Consequently, an "average" cost approach was used. 
From the financial statement of the University, total cost of 
the physical plant for heat, light, janitorial services and run-of-
the-mill maintenance was given to be $2,350,033. Again from Mr. Pace 
we were able to ascertain that the gross square footage serviced by 
the physical plant was 4,251,414 square feet. This amounts to $0,553 
per gross square foot per year for maintenance and upkeep. Multiply­
ing the figure by the gross square footage of the individual buildings, 
we were able to obtain estimates of the maintenance costs of each 
individual building. As an example of our estimation process to 
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this point, we will use Curtiss Hall. The respective figures for 
this building are: 
Original cost $530,400 
Year of construction 1909 
Years useful life remaining 50 
Index of construction costs 20 
Gross square feet 95,220' 
Adjusting the original cost to estimate cost of construction in 
1964 would give an estimated cost of $2,652,000. With a useful life 
estimate of 105 years, straight line depreciation would yield an 
annual depreciation cost of $25,257. The estimation of repair and 
maintenance would be (95,220 gross square feet) ($0,553 per gross 
square foot) = $52,657 annual cost. Summing these two figures would 
give our total annual service cost of $77,914. 
At this point the major job of allocating these building costs, 
among specific courses using these facilities, was still to be done. 
By using the data giving the type of usage by square footage of floor 
space (office space, lecture space, etc.) of the individual building 
and multiplying these figures by the current costs per square foot 
of construction of these different uses, we could estimate the 
construction costs for a building of similar use today. 
The second estimate of present construction costs was considered 
necessary because of some use change over the life of the existing 
building which was not reflected in the cost valuation. The primary 
example here would be that more laboratory space is being used today 
than was originally built into the building. If this type of estimate 
had been used rather than using cost indexes, we would also have by 
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implication assumed that the old buildings represented modern "class­
room technology," relative to the quality of building input. This 
would not be an accurate estimate if the quality of classrooms had 
been increasing over time. We would have been assuming the older 
classroom inputs were producing a modern quality of output. The 
construction costs used (which were furnished by the University 
architect) were $31,02 per square foot of laboratory space and $27.20 
per square foot for all other types of space. 
This second estimation of current value also provided a check 
on the previous estimation procedure. As we will see shortly, this 
new method estimated the value of Curtiss Hall as $2,603,294, which 
was very close to our previous estimate of $2,652,000. Such remark­
able consistency, however, was not achieved in all the examples. 
For instance, the Old Horticulture Laboratory, which has changed 
radically in use over time, was first valued at $62,400, while the 
second estimation procedure yielded $198,110, a very significant 
difference. Consistent use of this second estimation procedure 
rather than our previous estimate would have had the effect of 
increasing the total depreciation charge about 10 percent. 
Using the second estimate, percentage value for each use in the 
four categories of office space, lecture space, laboratory space and 
other space was determined on a value rather than space basis. These 
percentage figures were multiplied by the first estimate of the 
annual service charge. This procedure essentially weights the cost 
of space used by the differing costs of different types of space. 
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To again give an example of this procedure we will once more utilize 
the data from Curtiss Hall. These data and procedure are presented 
in Table B.l. 
At this point an assumption was made concerning classroom space. 
This assumption was that classrooms are for general use, not for 
specific courses. Most people familiar with classroom assignments 
at Iowa State University will probably admit this is a reasonable 
assumption. After making this assumption we could then total the 
costs of classrooms in all buildings and divide this figure by the 
number of contact lecture hours during the year to get a uniform 
cost per contact hour per student which was applied across the board 
to all courses at the University, This figure was then multiplied 
by the number of contact hours of lecture per course to get a per 
pupil charge for each specific course in the University. The cost 
per contact hour was estimated using this procedure to be approximately 
$.94 per student. This method implicitly assumes constant cost per 
student "space" regardless of class size. 
Essentially the same method was used to estimate the cost of 
office space necessary for faculty. The specific assumption here 
was that office space over the campus had similar value or cost per 
square foot. By summing the total charge for office space of all 
buildings (an example is $45,924 from Table B,l), the University 
total charge was determined. Dividing this sum by the number of 
square feet found in offices within these same buildings gives the 
average annual charge for office space on a square foot basis. 
Table B.l. Estimation of alternative use building costs in Curtiss Hall 
Type of use 
Net 
square 
feet 
Cost 
per 
net 
square 
foot 
Total cost 
of modern 
reproduction 
% 
value 
of 
total 
value 
% 
times 
annua1 
buiIding 
charge 
allocation 
of other 
space 
Annua1 
charge 
per 
net 
Total square 
charge foot 
Lecture space 18, ,141 $27. 20 493, 435 19, ,0 $14, 807 $11, 603 26, ,407 
Laboratory space 3; ,468 31, .07 107; ,612 4. 1 3, 194 2; ,389 5; ,583 
Office space 31; ,667 27. 20 861, ,342 33. 1 25, 790 20, ,340 45; ,924 
Other space 41, ,949 27. 20 1,140 ,904 43, .8 34, 126 -- --
Total 95, ,225 2,603, ,293 100, .0 $77, 914 $34, ,126 77 ,914 
1.61 
1.45 
155 
The procedure did allow, however, for differing costs per depart­
ment, The total cost allocated to office space within the department 
was determined by the total amount of floor space allocated to 
instructional offices in each administrative department. This figure 
was then divided by the number of students taught in department courses 
over the year to get a charge per student per course. This result 
became the estimate of office building costs per student and was 
uniform within each major department regardless of individual class 
size. 
In estimating the building charges for laboratory space, assump­
tions such as those above regarding across college uniformity were 
clearly not in order. A quick look would clearly convince one that 
the cost of a chemistry or physics laboratory clearly exceeds that of 
a drawing laboratory which is essentially an open space filled with 
tables and chairs. 
Going back to our original individual building figures, we 
isolated those buildings which were definitely "one department" 
buildings. The cost per square foot of laboratory space which had 
been estimated at that step was then used as the estimate for 
laboratory costs for that department. We were quite fortunate that 
for those departments where several departments shared the same 
building, the laboratories were essentially of a nontechnical type. 
The figures for landscape architecture were used as the general 
estimate of laboratories of this type. The costs per square foot 
of laboratory space by department determined by this method are 
listed in Table B.2, 
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Table B.2, Laboratory building charges per net square foot of 
laboratory space by department 
Curriculum Cost Curriculum Cost 
Aero. Engr. $ .95 Home Econ. Ed. $1.00 
Agr. Engr, 1.90 Home Mgt. (est.) 3.00 
Agronomy 2.53 Horticulture 7.04 
Air Science 2.77 Household Equip. 1.96 
Animal Science 1.68 Ind. Adm. 1.00 
Applied Art 1.00 Ind. Ed. 1.00 
Arch, & Arch. Engr. 1.00 Institution Mgt. 1.96 
Bacteriology 3.21 Land. Arch. 1.00 
Biochem. & Biophysics 2.98 Me ch. Engr. 1.23 
Botany 2.23 Military Science 2.77 
Ceramic Engr. • 1.34 Modern Language 2.46 
Chemical Engr. 2.90 Music 1.00 
Chemistry 2.98 Naval Science 2.46 
Child Development 1.96 Engr. Science 1.00 
Civil Engr. 1.23 PEM .88 
Dairy & Food Tech. 3.97 PEW 1.57 
Education 1.00 Physics 5.30 
Elec. Engr. 2.66 Poultry Science 1.00 
Engr. Graphics 1.00 Social Sciences (all) 1.00 
Engr. Mechanics 1.23 Statistics 2,69 
English & Speech .61 Journalism 1.00 
Food & Nutrition 2.98 Textiles & Clothing 1,96 
Forestry 1.61 Vet. Medicine (ave.) 3.80 
Genetics 1.61 Zoology 3.21 
Geology 1.83 
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Using the costs per square foot and the number of square feet 
of laboratory space in each department, the estimate by department 
of total laboratory building costs were made. Dividing this figure 
by the total laboratory contact hours gave us a laboratory charge 
per contact hour for each course within each department. Multiply­
ing this charge by the number of contact laboratory hours in each 
course yielded our estimate of laboratory building costs per course. 
Variations which might exist because of somewhat different type 
laboratories for different courses would cause errors in individual 
course estimates. But when typical programs of study were used to 
serve all costs, these errors would tend to even out. 
Summing lecture space costs, laboratory space costs and office 
space costs for each course gave us our estimate of total building 
costs per course. The building cost procedures as described above 
were also utilized for overhead building costs associated with college 
and university wide offices. These estimates with certain additional 
allocations because of the multiple activities of those offices were 
later incorporated into college and university overhead charges. 
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APPENDIX C. ESTIMATION AND ALLOCATION 
OF EQUIPMENT COSTS 
The estimates which appear in this appendix, equipment costs, 
were probably the most nebulous of any estimates generated in the 
thesis. This "feel" of the author reflects the fact that concrete 
data concerning the real value in dollar terms of equipment used 
as an educational input was almost nonexistent. The only record of 
equipment chargeable to administrative departments at Iowa State 
University is maintained by the Purchasing Office and is recorded 
at purchase value or cost until definitely sold, lost or destroyed. 
No account is made of normal wear and tear, depreciation or of 
obsolescence which is sometimes a very rapid process on certain 
technical items. No record exists of the use of the equipment 
(undergraduate instruction, graduate instruction or research) which 
may be quite understandable since a single item may be used at certain 
times for several purposes. The record keeping system also makes it 
very difficult to group items of similar type in order to obtain 
uniformity in depreciation schedules. 
An offset to this large variation is that most equipment costs 
are quite low relative to the number of students using the equipment 
and to the life of the equipment. Consequently, the university wide 
estimates may be fairly accurate, at least within reasonable limits. 
For individual courses, however, very large variations in cost were 
observed which may in part be due to our estimation difficulties. 
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The 1964-1965 financial report lists the equipment inventory 
charged to each department and this figure provided a starting point 
(40). The purchasing office suggested a 20 percent increase in this 
figure as being realistic since price increases have been very regular 
and since some equipment had been obtained below market cost. 
Two separate but similar estimating procedures were developed 
for two special types of equipment. These procedures provided methods 
of estimating office furniture and equipment and classroom furniture, 
using the area of floor space as a basis for the estimates. The 
reliability of these estimates, particularly office furniture, was 
very heartening.^ The estimates were $1.09 per square foot of class­
room and $4.86 per square foot of office. Multiplying these estimates 
by the actual lecture and office space used for instruction (from the 
data source listed in Appendix B) gave us estimates of these two 
categories of equipment inputs into undergraduate instruction. 
The assumption made here was identical to one used in estimating 
building costs. All classroom charges are equal on a course lecture 
contact hour basis across the University for all courses. Office 
equipment charges were assumed equal for all courses within a depart­
ment. 
After estimating classroom and office furniture and equipment 
inventory for each department and the basis of space and the costs 
mentioned above, the estimated values were subtracted and the residual 
^Seven separate offices ranging from economics, mathematics, 
animal science and the purchasing office were by actual inventory 
within $0.26 per square feet of the listed office figure. 
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equipment costs in each department were assumed to be for laboratory 
equipment. To get these residual charges allocated among departmental 
courses was very difficult. Physical inventory was tried and proved 
to be completely unmanageable as well as tremendously time consuming. 
Since we stripped out by the above procedure all nonlaboratory 
equipment costs, it was decided to take the residual figure, along 
with a list of all laboratory courses taught by the department, to 
someone in each department who was familiar with the undergraduate 
instruction. The consulted person was asked to do three things. 
First each was questioned concerning the proportion of this equipment 
used for undergraduate instruction relative to other uses. Second, 
he was asked to make an estimate of the usable life of this equipment 
(a very difficult chore due to the diversity of different types of 
equipment). And last he was asked to weight the relative use of 
equipment among all the laboratory courses taught by his department. 
In spite of the difficulty of such a task, on the whole the responses 
were very helpful. Some departments kept their own inventory books 
in such a manner that made these questions fairly easy to answer and 
quite reliable. In other circumstances the answers were subject to 
much conjecture. Using this information the equipment charges were 
allocated among courses. Any large individual error which might 
result from this procedure should be minimized when courses are 
aggregated into typical programs. Since majors usually take a large 
number of courses within specialized areas, errors within courses 
should tend to balance out when full program costs are considered. 
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Equipment charges so estimated varied from lows of slightly over 
$0.30 per student in some geology and engineering graphics courses 
to over $500 per student in some specialized veterinary medicine 
classes. Inspection of the results appeared quite reasonable. Un­
expectedly low costs in chemistry were explained by intensive use of 
laboratory equipment,and low costs in electrical engineering could be 
explained by shared use of equipment with graduate instruction and 
research. This last situation was a typical problem. Some departments 
prefer to classify most equipment (if possible) as instructional equip­
ment, Other departments would charge most as research costs. This 
variation was one reason leading to the decision to contact individual 
members in each department. 
A complete example of this procedure will be demonstrated using 
the data for the Agronomy Department. The equipment inventory listed 
in the Iowa State University financial report was valued at $288,791.45. 
Adjusting this figure upward as recommended by the purchasing office 
gives a value of $346,550. The department was charged with 2,780 
square feet of lecture room space which,multiplied by $1.09 per square 
foot, gives an estimated value of classroom inventory of $3,030, Office 
space of 12,800 square feet multiplied by $4.86 per square foot gives 
an estimated value of office equipment of $62,208. Subtracting these 
figures from the total figures leaves a remainder of $276,294 assumed 
to be laboratory equipment. Eighty-five percent of this residual 
was judged to be utilized for undergraduate instruction or $234,850. 
With an average useful life of 20 years, the annual cost of equipment 
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for the Agronomy Department was $11,742 per year. The table below 
lists the agronomy courses offered during this time period and the 
result of the allocation procedures. 
Table C.l. Laboratory costs for courses in the Agronomy Department 
Relative Number of Cost of 
weighting of Annual students laboratory 
Course laboratory charge taking equipment 
number equipment per course course per student 
154 2 1,468 607 $ 2.42 
212 1 734 37 19.84 
215 1 734 161 4.56 
354 2 1,468 204 7.20 
357 2 1,468 16 91.75 
464 2 1,468 31 47.36 
473 3 2,202 82 26.85 
483 1 734 10 73.40 
485 2 1,468 22 66.73 
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APPENDIX D. PREVIOUSLY CONDUCTED 
UNIVERSITY COST STUDY 
For a substantial portion of the cost data utilized in this 
thesis, we used some intermediate data from the cost analysis study 
for school year 1964-1965 provided by the Office of the Vice President 
for Business and Finance. The original purpose of the University 
study was to provide data for the Iowa State Board of Regents to use 
as data to aid decision making and to provide information for the 
Iowa legislature. The original authorization (39, p. 1) was ". . . 
to study per student costs by level of instruction, other institu­
tional costs and other data for the interpretation of educational 
levels . . . ." 
The individual steps followed by the financial office were as 
follows : 
1. Identify all expenditures to be included under present 
accounting classifications. 
2. Establish methods of adjusting from fiscal to academic basis. 
3. Establish methods of regrouping from accounting classifications 
to cost analysis classifications. 
4. Determine the final basic unit or units to which all expendi­
tures will be allocated. At the same time determine how the 
resulting basic unit costs will be processed or recombined 
for reporting purposes. 
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5. Construct and define the allocation scheme for the allocation 
of each expense allocation. 
60 Carry out the data collection, refinement and processing (53). 
The individual costs as viewed by the committee were (54): 
Salaries General expense: 
Wages Supplies 
Employee benefits Services 
Equipment Repairs 
Buildings Travel 
Others 
Only portions of the cost data determined by the above study were 
used in this study. One of the reasons for this was that the financial 
office study was primarily aimed at expenditures of money allocated 
by the legislature to the general education fund of the University. 
This fund provides only a portion of the costs of undergraduate 
instruction. It also provides some funds for graduate study and 
other areas in addition to resident undergraduate education. Further­
more, the accounting methods used in such areas as buildings, equip­
ment, repairs, etc., were not considered to be the best available 
or applicable for the cost data under study. For example, equipment 
costs were charged to the year purchased without making allowances 
for a multi-year life, depreciation and obsolescence. 
Nevertheless, this study did provide us with certain valuable 
data, insights into the financial operations of the University and 
generally helpful hints to assist in proceeding with this study. 
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We relied completely on their cost data which allocated the costs of 
instructors' salaries and departmental supplies and administrative 
overhead to individual courses. This essentially forms the starting 
point of our study and we built upon this base. 
In general these data were generated by information received from 
departmental chairmen regarding the allocation of faculty time and 
departmental current expenses. The forms used for this are reproduced 
at the end of this appendix. In allocating faculty salaries by the 
time spent in different activities, the faculty salary charged to 
undergraduate instruction was determined. Administrative costs and 
departmental expenses were allocated based on estimates of individual 
departmental heads or their representatives. 
This information was processed using the University computers 
and the following general results were presented. Each individual 
course was listed with its course number, total students enrolled, 
total cost allocated to this course for instructors* salaries and 
departmental expenses and the breakdown of enrollment and costs by 
type of student, lower undergraduates which included freshmen and 
sophomores, upper undergraduates including juniors and seniors, pro­
fessional which included only veterinary medicine students, and graduate 
students broken down between masters students and advanced graduate 
students. This was done for every course taught by the University 
during the academic year 1964-1965. An example of these data is 
given below: 
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Department 
Zoology 
Course 
Total Total Lower undergraduates 
students cost Students Cost 
355 153 $7,771.51 27 $1,371.44 
Upper undergraduates Lower graduates 
Students Cost Students Cost 
Upper graduates 
Students Cost 
118 $5,993.71 6 $304.76 2 $101.58 
On the basis of this data the total instructors' salaries, 
departmental administration and departmental expense charged to under­
graduate and professional instruction totaled $8,060,426. 
This intermediate data in the financial office study was also 
used as intermediate data in this study. At this point the estima­
tion procedures of the two studies took slightly divergent steps 
since our objectives and purposes were different. For the reader's 
information and later comparison, we will list in Table D,1 the 
final results of the original study. 
The forms used in gathering data for this study are reproduced 
below. 
Table D.l. Iowa State University institutional costs, 1964-1965^ 
Cost per full-time 
equivalent student 
Student level 
General 
educational 
fund 
Total 
cost 
Number of 
F.T.E, 
students 
General 
educational 
fund Total* 
Lower diversion $15,476,607 $ 6,040,546 $ 5,719 $ 958 $1,056 
Upper diversion 5,874,465 6,521,527 4,609 1,275 1,415 
Masters 2,799,251 11,294,152 1,705 1,642 6,624 
Advanced graduate 1,842,769 9,886,106 801 2,301 6,624 
Professional 1,208,947 1,947,626 310 3,900 6,283 
Composite 17,202,040 35,689,957 13,144 1,309 2,715 
^Per student costs by level of instruction. Office of Vice President for Business and 
Finance, Iowa State University. Unpublished mimeograph. 1966. 
^Note that on this basis the cost of 4 years of college education would represent a total 
cost of $4,942 in direct expenses for the B.S. degree and $27,244 for the D.V.M. degree. 
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ICMA STATE UNIVERSITY (F SCIENCE AND TECHNOLOGY 
Office of Lhe Registrar 
September 27th 1962 
TO DEPARTMENT HEADS; 
Enclosed are a number of copies of a form to be used in reporting 
on enrollment and use of rooms in your department. Because the college 
deans desire this information, you should make three copies of your 
report. Send the original copy to the Office of the Registrar, one to 
your dean, and keep one copy for your file. Please see that all copies 
are clearly legible. 
List all courses that are being taught in your department during 
the current quarter. Even a course in which only one student is 
enrolled should be listed. Please check these courses with the 
listings in the fall schedule of classes and with any changes that 
have been made since the schedule was printed. It is particularly 
important that you furnish correct information regarding the rooms in 
which your classes meet because the effectiveness of room use will be 
determined from these reports. Care should be taken to see that no 
two classes are in the same room at the same time. On occasion 
students in courses having different course numbers do meet together 
at the same time or may alternate in use of a room. When this occurs 
make reference to these conditions in footnotes at the bottom of your 
report. Your report also will be used as the basis for calculating 
departmental teaching loads. Report in column 10 the number of section 
summary cards needed for each section. 
Have each instructor check his class roll before this report is 
made. Report to this office any students for whom you do not have 
class cards or any class cards where students are not attending class. 
Also check the credit on each card. 
Please list the names of your advisers and the number of under­
graduate students they are counselling. This information will be used 
in preparing the Departmental Teaching Loads Report. In the case 
where an adviser is helping another department, the report should 
come from the department on whose budget the adviser is listed. 
Engineers only should use Department 50 or Department 75 designations. 
If you have any question concerning any aspect of this report 
call Veola Johnson at Extension 2350. 
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Your report on enrollment and use of rooms may be made as of any 
day after September 29th, 
This report should be signed by the department head and returned 
to Room 5, Beardshear Hall not later than October 5th. 
Sincerely, 
John W. Pace, 
Assistant to the Registrar 
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IOWA STATE UNIVERSITY 
of Science and Technology 
Office of the Registrar 
REPORT ON ENROLLMENT AND USE OE ROOMS 
Department Quarter: F W Sp Summer 1 2 , 19 
Course Kind Days Number No. of 
No. & Ore- Sec- of and of Build- Instruc- Summary 
Letter dit tion Class Hours Students ing Room tor Cards 
(1) (2) (3) (4) (5) (6) (7) (8) {9) (10) 
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May 18, 1962 
To: Members of the Instructional 
and Research Staff 
Subject: Institutional Cost Analysis 
Staff Service Report forms for the Fall, Winter and Spring 
Quarters, 1961-1962, will soon be distributed. Each staff 
member who has been listed on the departmental Enrollment and 
Use of Rooms Report will receive a form.. Additional forms in 
blank will be provided each department to use in reporting the 
time of other staff members who may be providing instructional 
assistance, but are not listed on the report mentioned. 
The forms are to be filled out as were the forms distributed 
a year ago. Detailed instructions for staff members and definitions 
for department heads are being generally distributed again. 
Each department head is requested to collect the individual 
Staff Service Report forms from his department staff members, 
fill out the bottom half and return the original copy only to 
Cost Analysis Studies, Room 111 Beardshear, by June 15, 1962. 
As was true before, the information developed from these 
forms will be of great potential value in promoting the welfare 
and illustrating the needs of the university and of its staff. 
The time which you expend in providing accurate information on 
these forms is time well spent. May I express the appreciation 
of the administration for your cooperation. 
Sincerely yours, 
W. Robert Parks 
Vice President for 
Academic Affairs 
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Iowa State University 
of 
Science and Technology 
Institutional Cost Analysis 
Date: May 1962 
To: Staff Members 
The Staff Service Report forms which you will again receive this 
spring are upon completion intended to reflect your total performance 
in the function of instruction and research. Your scheduled teaching 
assignments are shown for the quarter indicated in the upper right 
hand corner of each report form. This information was secured from 
the Room and Enrollment Report submitted by your department for that 
quarter. 
Implied in these class assignments are all of the activities 
related to organized class instruction or to the supervision of 
students engaged in individual study or research, including: prepara­
tion, paper grading, student conferences, laboratory set-up, super­
vision of teaching and non-teaching assistants, the research which 
is a necessary part of preparation for organized classes, the research 
which is directly necessary for good teaching and the research and 
time which is required in the supervision of individual study and 
research at the graduate level, i.e., the time spent in intensive 
reading and study in the library and intensive reading in professional 
journals as a part of the supervision of masters' or doctoral theses 
and the time spent in serving on candidates committees. 
For the purposes of this report, we are asking you to consider 
that portion of your total university service assigned to undergraduate 
and graduate instruction as defined above as 100%. We ask on the basis 
of your best judgment to distribute, in column 8, this 100% to the 
courses or classes you teach, giving relative weight to each. If you 
are assigned to one or more graduate committees or are in charge of 
graduate students* research which requires a significant amount of 
time, and which is not reflected in any of the courses listed for 
you, please enter this fact in column 9 and take such assignment into 
account in column 8 when distributing the 100%. This should not, 
however, include that portion of your time which has been assigned 
and is being devoted to research duties as contrasted to instructional 
duties. 
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When you have completed filling columns 8 and 9 in the top half 
of the Staff Service Report, please sign in the space provided and 
turn in the forms to your department head. The department head will 
complete the bottom half and retain one copy for department files. 
If you have any questions of definition or interpretation, please 
check with your department head. If further clarification seems 
desirable, then please contact Professor Moore at Extension 4746, 
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IOWA STATE UNIVERSITY OF SCIENCE AND TECHNOLOGY 
STAFF SERVICE REPORT 1961-1962 
8 
BMP. NO. 
COURSE 
NO. & 
LETTER CR MEETING TIME 
PERCENT 
TCHG 
TIME 
NOTATIONS 
AND 
COMMENT 
ALL ABOVE INSTRUCTIONAL TIME SHOUID EQUAL 100% 
SIGNATURE OF STAFF MEMBER 
TO DEPARTMENT HEAD 
YOU ARE ASKED, ON THE BASIS OF YOUR BEST JUDGMENT TO INDICATE ON A 
PERCENTAGE BASIS, THE TIME AND EFFORT OF THE ABOVE NAMED EMPLOYEE 
AS IT WAS DEVOTED DURING THE QUARTER INDICATED TO THE FOLLOWING 
CATEGORIES, DEFINITIONS OF THESE CATEGORIES ARE ON A SEPARATE 
SHEET. THE TOTAL FOR EACH EMPLOYEE, WHETHER PART-TIME OR FULL­
TIME SHOULD EQUAL 100%. 
1. INSTRUCTION % 
2. DEPARTMENTAL RESEARCH- % 
3. ORGANIZED, SPONSORED OR CONTRACT RESEARCH- % 
4. PUBLIC AND PROFESSIONAL SERVICE % 
5. EXTENSION - % 
6. DEPARTMENTAL ADMINISTRATION- % 
7. COLLEGE ADMINISTRATION % 
8. UNIVERSITY ADMINISTRATION- % 
TOTAL SHOULD ADD TO 100%. 
INITIALS OF DEPARTMENT HEAD 
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May 11, 1961 
To; Department Heads 
Subject: Institutional Cost Analysis 
Attached is a sheet of definitions to be used as a guide in 
filling out the bottom section of each Staff Service Report form. 
Since the objective of the Staff Service Reports is to pro­
vide information with which to determine actual costs of in­
struction, the breakdown of each staff member's time will be ac­
cording to actual experience even though this may not coincide 
with the budgeted allocation of staff salaries. This can be 
significantly illustrated by the following example: a staff 
member on "B" basis is paid 2/3 of his salary from an experi­
ment station budget and l/3 of his salary from an instructional 
department budget during each of the nine months that he works. 
However, the Staff Service Reports might well show that he was 
on "instruction" 100% of the time during two of the quarters and 
on "organized, sponsored or contract research" 100% during the 
third quarter. Or it might even show a distribution of time 
which does not average out to the ratio which had been budgeted. 
The intent of the forms is to show what actually occurred. 
In filling out the time allocated to public service, it is 
important to attempt to distinguish between that public service 
which an individual performs as an assigned university duty and 
that public service which is performed due to an individual's 
sense of civic responsibility, his gregarious nature or to the 
possession of interesting knowledge and unique abilities. The 
latter, while a definite factor in the value of the individual 
to the university, should not be included as a part of uni­
versity duties. 
Extra copies of blank Staff Service Report forms are available. 
Should you know of a staff member assisting in instructional work 
in your department who did not receive a report form, please pro­
vide a blank form to him for reporting his instructional activities. 
Please return the completed forms to Cost Analysis Studies, 
Room 111 Beardshear, retaining one copy for your files and a second 
copy for your college administration files according to instructions 
from your respective deans. 
Sincerely yours, 
Wayne R. Moore 
Cost Analyst 
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Iowa State University 
of 
Science and Technology 
Instructional Cost Analysis 
Date: 
To: 
Subject : 
May 1962 
Department Heads 
Definitions of terms on the Staff Service Report Forms. 
(Some additions and slight modifications have been made 
since 1961.) 
1. INSTRUCTION: All of the activities related to organized class 
instruction or to the supervision of students engaged in indi­
vidual study or research contributing toward student academic 
progress, including: preparation, paper grading, student 
conferences, laboratory setup, supervision of teaching and 
non-teaching assistants, the research which is a necessary 
part of preparation for organized classes, the research which 
is directly necessary for good teaching and the research and 
time which is required in the supervision of individual study 
and research at the graduate level, i.e., the time spent in 
intensive reading and study in the library and intensive 
reading in professional journals as a part of the supervision 
of masters' or doctoral theses and the time spent in serving 
on candidates committees. 
2. DEPARTMENTAL RESEARCH: "Personal" or "Faculty" research which is 
supported by instructional department funds as a specifically 
assigned and/or departmentally planned and/or mutually under­
stood part of the faculty member's total institutional ac­
tivity, The research effort should be explainable in terms 
of a project title and/or description of the research being 
performed. It is research that usually culminates in the 
publication of a book or learned paper. This category does 
not include (a) the research time necessary for good teaching, 
i,e,, to maintain professional status, (b) the research time 
necessary for organized class preparation, (c) the research 
time required for the supervision of graduate research or 
individual study, (d) or the time spent on organized, sponsored 
or contract research projects. 
3. ORGANIZED, SPONSORED OR CONTRACT RESEARCH; In the "research" sense 
this category is the same as the research described in the 
above section. It differs in being separately budgeted or 
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separately organized in a bureau, institute, or experiment 
station. It may be financed by university funds or from funds 
secured through contracts, gifts or grants. 
4. PUBLIC AND PROFESSIONAL SERVICE; Activities which are carried on in 
the interest of public or professional groups and which are 
supported by general educational funds as a specifically as­
signed and/or departmentally planned, and/or mutually understood 
part of the faculty member's total institutional activity. Any 
such activity must be an accepted responsibility of the Uni­
versity, Examples are: official services to professional 
organizations, governmental departments and agencies, public 
schools, colleges or universities; testing services; editing 
of professional journals; business, educational and health 
surveys; consultations, extension services and non-credit 
instruction, career days and other speaking engagements which 
are accepted by the university and fulfilled by the indi­
vidual. This category does not include membership in pro­
fessional associations, membership or activity in civic, fra­
ternal or church groups, or the instruction of classes or 
services for which extra compensation is received. 
5. EXTENSION : May consist of either of two general arrangements for 
extension service. One is a type of service not specifically 
budgeted for in a separate account, but a public service 
normally expected by the nature of some of the teaching depart­
ments, and which is provided by the teaching staff in the form 
of answering inquiries, holding formal or informal discussion 
sessions, or assisting in the arrangements for extension services. 
The other type is that for which a staff member is separately 
budgeted on a part-time basis in an account other than that of 
his teaching department. 
6. DEPARTMENTAL ADMINISTRATION: Specifically assigned departmental 
administrative activities which are considered as a part of 
the individual's total institutional assignments. Examples 
are: the administration of instruction; research or service; 
counseling, scheduling and related activities; curriculum 
development; departmental club advisors, and departmental 
committee assignments of such significance that they are con­
sidered as a factor when making instructional assignments. 
7. COLLEGE ADMINISTRATION: Specifically assigned college duties which 
are considered as a part of the individual's total insti­
tutional assignments. Examples are: building supervision, 
committee assignments, etc., similar to examples in the above 
section but consisting of service at the college level in the 
university organization and consuming a significant portion 
of time. 
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8. UNIVERSITY ADMINISTRATION: Specifically assigned university duties 
which are considered as a part of the individual's total insti­
tutional assignments. Examples would be similar to those 
mentioned above but consisting of service at the university 
level and consuming a significant portion of time. 
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ICWA STATE UNIVERSITY 
COST ANALYSIS STUDIES 
ROOM 111 BEARDSHEAR 
01 69 POULTRY HUSBANDRY 1 SS 1961 
THE FOLLOWING STAFF MEMBERS WERE PAID FROM FUND 704 IN THE QUARTER 
INDICATED; BUT THEY WERE NOT REPORTED WITH A TEACHING LOAD ON THE 
STAFF STATUS REPORT. 
EMP # NAME PAY * 1 2 3 4 5 6 7 8 
01662 ALBERTSEN HARRY P 123.33 5 & % 50% ; & % 50% % % 
02759 ANDERSON EARL R 202.50 3 ^ % % 3 ; % 100% % % 
14444 CALLAHAN CHARLES 364.62 3 L % % 9 ; 7o 100% % % 
28691 FORSYTHE RICHARD H 506.25 3 ^ % % ; L % 100% % % 
52541 LINGSCHEIT RAMONA 390.00 3 i 7o 50% 3 L % 50% % % 
57782 MARION WILLIAM W 279.18 3 L % 75% 3 ; % 25% 7. % 
67419 PARTLOW ERROL N 125.00 % ; % 50% 1 ; 7o 50% 7o % 
71291 PUGH CECIL EUGENE 251.25 % ; % % % , % 100% 7o % 
73490 RICHARDSON CHARLES 962.50 % , % 100% 1 . % % % % 
83028 STARK BARBARA E 181.25 1 , % % % , % 100% 7o % 
* TO DEPARIMEOT HEAD 
YOU ARE ASKED, ON THE BASIS OF YOUR BEST JUDGMENT, TO INDICATE 
ON A PERCENTAGE BASIS, THE TIME AND EFFORT OF THE ABOVE NAMED 
EMPLOYEES AS THEY WERE DEVOTED DURING THE QUARTER INDICATED. 
DEFINITIONS OF THE CATEGŒIIES ARE Œ A SEPARATE SHEET. USE THE 
EIGHT COLUMNS ABOVE FOR YCXJR ENTRIES. THEY ARE DEFINED AS FOLLOWS 
1. INSTRUCTION 
2. DEPARTMENTAL RESEARCH 
3. ORGANIZED, SPONSORED OR CONTRACT RESEARCH 
4. PUBLIC AND PROFESSIOSAL SERVICE 
5. EXTENSION 
6. DEPARTMENTAL ADMINISTRATION 
7. COLLEGE ADMINISTRATION 
8. UNIVERSITY ADMINISTRATION 
SIGNATURE OF DEPARTMENT HEAD 
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IOWA STATE UNIVERSITY 
COST ANALYSIS STUDIES 
ROOM 111 BEARDSHEAR 
11-10 PHYS PLANT ADMIN JUL 60 --NOV 60 
FOLLOWING ARE THE FUND 701 CURRENT EXPENSES BY EXPENSE CLASSIFICATION 
FOR YOUR DEPARTMENT FOR THE QUARTER INDICATED. 
CLASS AMOUNT * 1 2 3 4 5 6 7 8 
20 5.00 % 7o % 7o 7o 7. 7o 
21 .90 % % % % % 7o 7o 
31 531.27 % % 7o % % % 7, 
35 242.08 % °L 7o 7o % 7o 7, 
41 649.08 % 7. % 7. % 7o % 
50 86.00 % 7o 7o 7o % 7« 7c 
71 149.05 % 7o 7= % 7o 7o 7. 
80 122.90 % 
1,786.28 * 
% % 7. 7. 7o 7. 
* TO DEPARTMENT HEAD 
YOU ARE ASKED, ON THE BASIS OF YOUR BEST JUDGMENT, TO INDICATE 
ON A PERCENTAGE BASIS, THE DIVISION OF THE ABOVE EXPENDITURES 
AS THEY APPLY TO THE CATEGORIES LISTED BELOW. DEFINITIONS OF 
THE CATEGORIES ARE ON A SEPARATE SHEET. USE THE EIGHT COLUMNS 
ABOVE FOR YCHJR ENTRIES. 
1. INSTRUCTION 
2. DEPARTMENTAL RESEARCH 
3. ORGANIZED, SPONSORED OR CONTRACT RESEARCH 
4. PUBLIC AND PROFESSIONAL SERVICE 
5. EXTENSION 
6. DEPARTMENTAL ADMINISTRATION 
7. COLLEGE ADMINISTRATION 
8. UNIVERSITY ADMINISTRATION 
SIGNATURE CF DEPARTMENT HEAD 
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ICWA STATE UNIVERSITY 
COST ANALYSIS STUDIES 
ROOM 111 BEARDSHEAR 
Following is a list of object classification numbers which 
may appear on the quarterly summary of your 701 current expenses. 
Beside each number is a definition of each expense classification. 
20 - Labor 
21 - Social Security - Wages 
22 - Annuity - Wages 
23 ~ State Retirement - Wages 
24 - Group Insurance - Wages 
31 - Stationery & Office Supplies 
32 - Education & Lab. Supplies 
33 - Feed Stuffs & Bedding 
34 - Fuel, Light & Water 
35 - Other Supplies 
36 - Supplies for Resale 
37 - Live-stock 
41 - Telephone & Telegraph 
42 - Postage 
50 - Travel Expenses 
60 - Freight, Express, Dray 
70 - Printing - State 
71 - Printing - Imiv 
72 - Paper - Stock 
80 - Repairs 
101 - Honoraria 
102 - Refunds 
103 - Rentals 
104 - Interest 
105 - Miscellaneous 
107 - Dairy Testers Fees 
111 - Insurance - Fire, Auto, Etc. 
112 - Professional Service 
191 - Honoraria 
192 - Professional Services 
195 - Scholarships 
Wayne R. Moore 
University Cost Analyst 
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APPENDIX E. ESTIMATION OF COLLEGE AND UNIVERSITY 
ADMINISTRATIVE OVERHEAD COSTS ATTRIBUTABLE 
TO UNDERGRADUATE INSTRUCTION 
Other appendices have discussed the estimation of the value of 
building and equipment inputs into undergraduate education at Iowa 
State University. This appendix will utilize these previously 
presented procedures as well as other methods in order to estimate 
and allocate the costs generally referred to as administrative over­
head. Since department expenses of this nature have already been 
estimated (see Appendix D), only college and university level costs 
need now be considered. The basic source of data for these estimates 
is the 1964-1965 financial report of the University (40). 
The general procedure used in deriving the administrative over­
head for the individual colleges and the University was to begin with 
total expenditures for each college, subtract stated administrative 
costs and determine the portion of remaining costs incurred because 
of instruction. It was then necessary to allocate the administrative 
costs on a dollar expenditure basis between instructional expenditures 
and other noninstructional expenditures. 
To obtain the desired estimates, two further adjustments were 
needed. These were to allocate the instructional portion of adminis­
trative expenses between graduate and undergraduate institutions, 
and between labor costs and other nonlabor costs. The allocation 
between undergraduate and graduate costs was accomplished by using 
the University percentage of credit hours of instruction in these 
two areas. The data from the instructional salary portion of this 
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study (see Appendix D) showed that 89.5 percent of total credit hours 
at the University was for undergraduate instruction and 10.5 percent 
was for graduate instruction. On this basis the college overhead 
costs were allocated. 
It was assumed that labor services and physical inputs were 
divided in instructional administrative overhead costs similar to the 
way they were divided for similar expenditures at the departmental 
level. Consequently, the division of instructional overhead costs 
between these two categories was accomplished. The steps and results 
discussed in the previous two paragraphs are presented in Table E.l. 
In determining the administrative overhead charge for the entire 
University, essentially the same procedure was used as had been used 
in estimating the overhead for the individual colleges. The computa­
tions, however, were slightly more complex. 
Total University expenditures for the year 1964-1965 were 
$55,334,828 (40). The general University operating funds (those 
we now seek to allocate) were $2,002,023. Of this total some expenses 
are definitely related to instructional costs and some are definitely 
related to noninstructional costs (see Table E.2.). After subtracting 
these costs, the remainder that we must somehow allocate was $870,343. 
During this step we also allocated the instructional costs between 
graduate instruction (10.5 percent) and undergraduate instruction 
(89,5 percent) on the basis of course credit hours. Also these 
undergraduate costs were allocated between labor costs and nonlabor 
costs. Where the costs represented contract work, all the costs were 
Table E.l. Allocation of college administration costs for each college of the University 
Agriculture 
Total expenditures 
less administration 
Basis for allocation 
less restricted funds 
plus scholarships 
Total instructional 
$3,037,023 
110.681 
$2,926,342 
1,020,326 
50.566 
$1,956,582 
Percentage 
Dollars to 
instruction 
Dollars to 
undergraduate 
instruction 
Percent allocated to instruction 66.9% 
Dollars allocated to instruction $74,045 
Labor portion 
84.6% 
$62,642 
$56,065 
Other portion 
15.4% 
$11,403 
$10,206 
Engineering 
Total expenditures 
less administration 
Basis for allocation 
less restricted funds 
plus educational equip. 
Total instructional 
$2,627,480 
138.956 
$2,488,524 
200,930 
208 
$2,287,802 
Percentage 
Dollars to 
instruction 
Dollars to 
undergraduate 
instruction 
Percent allocated to instruction 91.9% 
Dollars allocated to instruction $127,701 
Labor portion 
94.0% 
$120,039 
$107,435 
Other portion 
6.0% 
$7,662 
$6,862 
Science 
Total expenditures 
less administration 
Basis for allocation 
less restricted funds 
plus scholarships 
Total instructional 
$5,074,513 
97.587 
$4,976,926 
264,370 
29.202 
$4,741,758 
Percentage 
Dollars to 
instruction 
Dollars to 
undergraduate 
instruction 
Percent allocated to instruction 95.3% 
Dollars allocated to instruction $93,000 
Labor portion 
94.0% 
$87,420 
$76,241 
Other portion 
6.0% 
$5,580 
$4,994 
Table E.l. (Continued) 
Home Economics 
Total expenditures $1,178,108 
less administration 117.095 
Basis for allocation $1,061,013 
less restricted funds 13,784 
plus scholarships 12, 945 
Total instructional $1,060,174 
Percentage 
Dollars to 
instruction 
Dollars to 
undergraduate 
instruction 
Percent allocated to instruction 99.9% 
Dollars allocated to instruction $116,978 
Labor portion 
93.8% 
$109,725 
$98,204 
Other portion 
6.2% 
$7,253 
$6,491 
Veterinary Medicine 
Total expenditures 
less administration 
Basis for allocation 
less restricted funds 
plus scholarships 
Total instructional 
$801,994 
47,452 
$754,542 
23,113 
310 
$731,739 
Percentage 
Dollars to 
instruction 
Dollars to 
undergraduate 
instruction 
percent allocated to instruction 97.0% 
Dollars allocated to instruction $46,028 
Labor portion 
92.3% 
$42,484 
$38,023 
Other portion 
7.7% 
$3,544 
$3,172 
Table E.2. Preliminary allocation of general operating funds of the University 
Under- Labor portion Other portion 
graduate undergraduat e und ergraduate 
total Percent Dollar Percent Dollar 
General operating funds 2,002,023 
Definite expenditures for 
instruction 701,588 627,903 512,218 115,685 
V.P. academic affairs 64,773 57,972 93.2 54,030 6.8 3,942 
Admissions and registrar 257,193 230,188 93.2 214,535 6.8 15,653 
Student loans 28,019 25,077 0.0 — — 100.0 25,077 
Commencement 3,931 3,518 0.0 — — 100.0 3,518 
Diplomas 5,129 4,590 0.0 — — 100.0 4,590 
Teacher placement 47,414 42,436 93.2 39,550 6.8 2,886 
Student affairs 244,687 218,995 93.2 204,103 6.8 14,892 
Catalog 50,421 45,127 0.0 
--
100.0 45,127 
Definite expenditures not 
for instruction 430,122 
V.P. research 32,165 
Alumni service 77,337 
Associate memberships 22,649 
Student health 297,971 
Remainder to allocate 870,343 
00 
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allocated to "other" costs. Where the item required primarily Uni­
versity personnel, the shares were allocated on the same basis as 
departmental administration costs with 93,2 percent representing the 
labor portion of these expenses. 
Table E.3 displays the computations further allocating the 
residual of $870,343. The computations merely prorate these remain­
ing costs on the basis of the percentage total dollar value of 
University expenditures going to instruction. This allocation of 
such items as the president's office, etc., is approximate since at 
this point we are trying for our own estimate of instructional costs. 
But this should not be significantly different from a more consistent 
answer which could be achieved only by a reiterative process which 
would require more time and expense than the refinement would justify. 
Using this procedure, $190,866 of labor cost and $13,926 of 
other inputs were allocated from the general fund. To this figure 
is added $512,218 of labor expense and $115,685 of other inputs as 
shown in Table E.2, The total estimated value of labor inputs of 
University overhead allocated to undergraduate instruction consequently 
is $703,084. The estimated value at nonlabor inputs at this level is 
$129,611. 
Table E.l also states the physical inputs involved in the 
administrative requirements of the different colleges. By summing 
the "other portion" of these administrative costs allocated to under­
graduate instruction, we get an estimate of $31,725. 
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Table E.3. Allocation procedure for general operating costs of the 
University 
Total University expenditures 
Direct undergraduate instructional expenses^ 
Less administrative deduction^ 
Plus general scholarship and student aid (private)^ 
Plus general scholarship and student aid (federal)^ 
Plus undergraduate instructional portion of general 
operating fund® 
Plus undergraduate instructional portion of physical 
plant costs^ 
Plus undergraduate instructional portion of library 
costsê 
Subtotal of undergraduate instructional items 
Portion of total University expenditures related to 
undergraduate instruction 
Total of general operating funds to allocate 
Total allocation of general operating funds 
allocated to undergraduate instruction 
Total allocation of general operating funds 
allocated to labor portion 93,2% 
Total allocation of general operating funds 
allocated to other portion 6.8% 
$55,334,828 
10,362,324 
54,019 
351,562 
351,237 
627,894 
784,819 
594,019 
$13,017,836 
23.53% 
870,343 
204,792 
190,866 
13,926 
Schedule B (40, p. 12). 
^Noninstructional item of Table E.l. 
''Schedule B-2-t (40, p. 70). 
^Schedule B-2-t (40, p. 55). 
^Table E.2. 
^Appendix B. 
^Chapter III. 
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To get the physical inputs involved in University wide administra­
tion and overhead, we merely sum the $115,685 from the upper right-
hand portion of Table E,2 and the $13,926 from the lower part of 
Table Eo3. This figure is $129,611, 
Two considerations remain in this particular portion of the 
estimates. First, building and equipment costs are present here as 
they were at the departmental level. The total estimates of the 
costs of these inputs were derived.using the methods explained and 
described in Appendices B and C since data were available on building 
and equipment use by these administrative units. Once these estimates 
were achieved, allocative procedures identical to those described 
earlier in this appendix were used to determine the building and 
equipment charge to be allocated to undergraduate education. Results 
are displayed in Table E.4, 
With aggregate administrative overhead costs now completely 
estimated, a procedure was needed to allocate these costs to individual 
courses. The assumption made was that overhead costs per student 
per course were equal within each college. University costs on the 
same basis were equal per student per course across the University, 
The results of this allocation are shown in Table E.4, 
Table E.4. Summary of college and University administrative overhead costs 
Total Cost per 
Labor Building Equipment Other Total student student 
Area input input input inputs inputs courses per course 
Agriculture 56,065 9,347 2,764 10,206 78,382 11,314 $ 6.93 
Engineering 107,435 7,346 1,733 6,862 123,378 19,166 6.44 
Home Economics 98,204 11,666 3,577 6,491 119,938 15,556 7.71 
Science & Humanities 78,241 1,181 364 4,994 84,780 123,408 .69 
Veterinary Medicine 38,023 2,647 990 3,172 44,832 3,560 12.59 
University wide 703,084 3,608 5,592 129,611 841,795 173,004 4.87 
Total 1,081,052 35,795 15,020 161,236 1,293,103 
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APPENDIX F. ATTRIBUTES AND EXPERIENCE 
OF IOWA STATE UNIVERSITY GRADUATES 
A by-product of the primary objectives of this study was a wealth 
of information about our survey respondents. The inclusion of this 
appendix is to acquaint the reader with some of this information. 
Most of the tables of this appendix are presented in a form making 
it possible to observe the differences between curricula. 
Table F.l lists father's occupation and family net worth at the 
time of high school graduation. Two items are noteworthy. First, 
most but not all of graduates in agriculture are the sons of farmers. 
Second, the measure of wealth used in this study indicates that agri­
culture students are wealthier on the average than are nonagriculture 
students. This consideration will be mentioned again later in this 
chapter. 
Table F.2 displays achievement and ability scores as taken from 
the record of the college registrar. 
Of crucial importance in this study was income information of 
college graduates. Tables F.3 and F.4 present income and additional 
data on all graduates responding. Since this paper was concerned only 
with the rate of return on an undergraduate education, persons participat­
ing in post-graduate training were deleted for the income data used in 
the study estimates. Also deleted were instances where military duty 
provided training of significant worth. Data on these two categories 
of post-graduate training and military service are shown in Tables 
F.5 and F.6. 
Table F.l. Father's occupation and net worth at time of high school graduation, 1956-1957 and 
1962-1964 ISU graduates by graduating curriculum 
Family net worth 
Curriculum 
Father's occupation 
Non-
Total Farmer farmer Average 0-10 10-20 20-30 30-45 45-75 >75 
Net 
worth 
rank by 
curric­
ulum 
Agr. Business 72 53 19 55,599 .11 .09 .11 .13 .23 .31 2 
Agronomy 84 67 ' 17 41,636 .19 .21 .15 .09 .16 .21 10 
Animal Science 95 72 23 52,500 .10 .11 .17 .11 .23 .28 5 
Dairy Science 22 16 6 54,431 .09 .09 .23 .14 .09 .36 4 
D & F Technology 16 8 8 45,833 .07 .33 .13 .07 .13 .26 7 
Agr. Education 84 73 11 34,821 .18 .23 .17 .12 .23 .08 18 
Entomology 4 1 3 26,250 .75 - - — — .25 — — 37 
Farm Op. 97 82 15 58,333 .04 .11 .09 .21 .20 .34 1 
Forestry 76 15 61 24,448 .30 .26 .18 .12 .10 .04 44 
Fish and Wildlife 14 5 9 27,500 .36 .07 .36 — — .14 .07 32 
Horticulture 26 5 21 45,370 .15 .22 .15 .07 .15 .26 8 
Ind. Education 62 18 44 25,357 .37 .19 .19 .11 .06 .08 40 
Agr, Journalism 19 14 5 37,237 .21 .11 .26 .16 .11 .16 14 
Landscape Arch. 36 12 24 25,694 .19 .33 .28 — — .17 .03 39 
Poultry Science 11 4 7 42,750 .10 — — .50 .10 .10 .20 9 
Rural Sociology 3 2 1 55,000 .33 - — " — — — .33 .33 3 
Arch. Engr. 23 1 22 36,136 .36 .14 .14 .09 .05 .23 15 
Agr. Engr. 63 52 11 46,411 .11 .19 .15 .15 ,16 .24 6 
Aerospace Engr. 66 26 40 29,216 .22 .24 .24 .10 .12 .07 26 
Architecture 31 2 29 24,667 .37 .20 .17 .13 .07 .07 43 
Ceramic Engr. 11 4 7 27,250 .40 .20 .10 .10 .10 .10 34 
Chemical Engr. 76 17 59 29,900 .28 .19 .15 .17 .12 .08 25 
Civil Engr. 77 26 52 25,067 .41 .18 .12 .19 .01 .09 42 
Table F.l. (Continued) 
Family net worth 
Curriculum 
Father's occupation 
Non-
Total Farmer farmer Average 0-10 10-20 20-30 30-45 45-75 >75 
Net 
worth 
rank by 
curric­
ulum 
Electrical Engr. 84 22 62 28,703 .26 .21 .22 .12 .11 .07 28 
Industrial Engr. 77 18 59 41,478 .22 .18 .19 .13 .06 .21 11 
Mechanical Engr. 72 33 39 35,616 .22 .23 .14 .14 .12 .15 17 
Bacteriology 4 1 3 22,000 .40 — — .20 .40 — — — — 45 
Botany 10 4 6 33,500 .40 .10 .10 .20 — — .20 19 
Chemistry 55 16 39 27,827 .25 .21 .20 .11 .07 .07 31 
General Science 39 i 11 28 38,783 . 16 .27 .05 .16 .22 .14 13 
Economics 14 4 10 28,461 .15 .38 .15 .15 .08 .08 29 
English and Speech 13 3 10 26,923 .15 .23 .31 .15 .15 — — 35 
Geology 25 8 17 29,167 .22 .19 .26 .19 .07 .07 27 
History and Gov't. 33 7 26 26,328 .31 .25 .16 .16 .03 .09 36 
Industrial Adm. 76 15 61 35,950 .23 .23 .14 .10 .16 .14 16 
Journalism 17 2 15 26,250 .31 .31 .06 .13 .13 .06 37 
Mathematics 45 19 26 31,540 .38 .35 .09 .12 .21 .15 21 
Modern Language 3 0 3 30,000 .33 .33 — — .33 — — 24 
P. Ed. 46 9 37 30,535 .26 .17 .21 .21 .02 .12 23 
Physics 32 5 27 25,333 .37 .27 .07 .07 .20 .03 41 
Psychology 23 1 22 28,245 .23 .18 .27 .23 .09 30 
Sociology 5 1 4 27,500 — — .33 .50 — — .17 32 
Statistics 13 7 6 30,909 .27 .09 .27 .18 .09 .09 22 
Zoology 32 7 25 31,796 .38 .22 .09 .03 .13 . 16 20 
Veterinary Med. 70 46 24 40,590 .11 .24 .17 .18 .13 .18 12 
Table F.2. Achievement and ability scores for 1956 
curriculum 
College grade point 
Curriculum n Rank Ave. S.D. 
Agr. Business 72 29 2.56 .42 
Agronomy 84 11 2.70 .41 
Animal Science 95 27 2.58 .36 
Dairy Science 22 15 2.67 .46 
D & F Technology 16 43 2.41 .26 
Agr. Education 84 13 • 2.69 .32 
Entomology 4 13 2.69 .44 
Farm Op. 97 28 2.57 .42 
Forestry 79 32 2.55 .40 
Fish and Wildlife 14 6 2.77 .40 
Horticulture 27 23 2.61 .36 
Indo Education 64 23 2.61 .36 
Agr. Journalism 19 35 2.53 .45 
Landscape Arch. 36 33 2.54 .28 
Poultry Science 10 25 2.60 .47 
Rural Sociology 3 16 2.64 .47 
Arch. Engr. 24 36 2.52 .40 
Agr. Engr. 63 19 2.62 .45 
Aerospace Engr. 67 16 2.64 .47 
Architecture 31 33 2.54 .30 
Ceramic Engr. 11 5 2.83 .51 
Chemical Engr. 76 4 2.84 .45 
Civil Engr. 79 29 2.56 .32 
1957 and 1962-1964 ISU graduates by graduating 
ACT score H.S. grade point 
Rank Ave. S.D. Rank Ave. S.D. 
34 51.14 25.18 25 2.95 .45 
36 47.73 24.67 29 2.89 .52 
41 41.53 23.34 36 2.76 .54 
42 40.62 28.72 34 2.80 .57 
43 40.40 27.60 44 2.51 .49 
40 42.03 25.01 34 2.80 .54 
14 66.33 45.39 40 2.63 .36 
38 44.36 24.91 32 2.84 .56 
35 50.30 28.47 38 2.68 .57 
32 55.44 29.83 39 2.66 .62 
39 43.88 29.34 42 2.62 .57 
44 39.56 23.72 43 2.58 .52 
26 58.81 19.95 29 2.89 .59 
37 47.31 29.02 33 2.81 .51 
33 54.50 24.73 41 2.62 .44 
23 62.33 29.57 27 2.90 .55 
29 57.47 22.31 27 2.90 .46 
24 61.20 23.64 12 3.14 .48 
10 70.02 23.70 4 3.35 .39 
12 68.93 22.80 18 3.02 .47 
16 66.10 28.21 5 3.33 .49 
4 75.97 21.30 6 3.32 .50 
27 58.69 25.18 26 2.93 .52 
Table F.2. (Continued) 
Curriculum n 
College grade point ACT score H.S. grade point 
Rank Ave. S.D. Rank Ave. S.D. Rank Ave. S.D. 
Electrical Engr. 84 7 2.76 .45 7 71.09 24.34 11 3.16 .48 
Industrial Engr. 80 36 2.52 .37 22 64.16 25.22 15 3.06 .50 
Mechanical Engr. 76 18 2.63 .36 13 67.80 21.99 8 3.23 .44 
Bacteriology 5 19 2.62 .30 21 64.50 41.92 37 2.72 .20 
Botany 10 40 2.48 .30 28 57.56 34.17 17 3.04 . 66 
Chemistry 57 3 2.85 .51 17 65.81 27.68 7 3.31 .48 
General Science 39 38 2.51 .40 6 71.24 22.41 19 3.01 .57 
Economics 14 29 2.56 .50 19 65.23 36.09 20 3.00 .65 
English and Speech 13 41 2.48 .30 9 70.55 22.09 13 3.13 .41 
Geology 27 26 2.59 .44 20 64.73 21.86 21 2.98 .57 
History and Gov't. 33 19 2.62 .44 25 60.30 22.35 14 3.09 .54 
Industrial Adm, 77 42 2.47 .39 31 =6.06 27.18 31 2.87 .48 
Journalism 18 44 2.40 .30 14 vu.33 31.18 27 2.90 .60 
Mathematics 45 2 2.88 .42 8 70.57 25.84 8 3.23 .47 
Modern Language 3 8 2.75 .20 2 78.00 18.52 1 3.46 .17 
P. Ed. 47 19 2.62 ,30 45 34.24 25.10 45 2.46 .57 
Physics 33 1 3.17 .49 1 82.04 14.83 2 3.38 .52 
Psychology 24 10 2.71 .47 5 73,91 26.86 21 2.98 .59 
Sociology 6 39 2.50 .26 3 77.80 12.81 3 3.36 .59 
Statistics 13 44 2.40 .32 18 65.38 31.93 10 3.19 .50 
Zoology 33 11 2.70 .46 11 69.04 25.20 16 3.05 .53 
Veterinary Med. 71 9 2.72 .33 30 57.00 26.93 21 2.98 .50 
Table F»3. Income information for 1962-1964 graduates of ISU 
Curriculum 
n 
Dec, 
1965 
Monthly dollar 
in job held 6 
after graduat 
income 
months 
ion 
Monthly dollar income 
in job held 
December 1965 
Ave ! .  S.D. 
Rank of 
curriculum Ave. S.D. 
Rank of 
curriculum 
Agr. Business 34 452. 18 157, 5 26 621. 06 138. 1 22 
Agronomy 26 435. 81 91. ,2 29 582. 57 170. 1 29 
Animal Science 31 437. 40 117. 7 28 655. ,89 313. 0 20 
Dairy Science 8 423. 87 85. ,9 32 718. ,06 329. 4 9 
D & F Technology 6 620. ,83 238.  ,1 2 616. .63 59. ,9 23 
Agr. Education 30 469. ,08 103. ,1 23 542. ,07 111. .6 32 
Entomology 1 417 0 33 504 0 40 
Farm Op. 32 377. ,33 146. ,0 37 502. ,24 315. ,3 41 
Forestry 29 440. ,66 112. ,7 27 562. ,42 110. ,3 31 
Fish and Wildlife 5 387 129, ,3 36 599. 56 379, .3 25 
Horticulture 7 505. 71 142. 8 16 603 292,  7 24 
Ind. Education 17 485. 12 90. ,3 21 589. ,20 170,  .9 27 
Agr. Journalism 5 342 67. 2 41 536. .79 180. 4 36 
Landscape Arch. 19 478, .79 132, .8 22 666. 72 165, .7 17 
Poultry Science — — - - - - - - - - — — 
Rural Sociology 1 250 0 44 520 0 38 
Arch. Engr. 4 571, .25 64, .1 10 717 .50 133, .3 10 
Agr. Engr. 24 535, .37 83,  .2 14 679, .19 123, .8 16 
Aerospace Engr. 31 602 .65 49, .9 5 769 .04 144 .8 4 
Architecture 21 499, .05 105, .9 18 663 .59 149, .7 18 
Ceramic Engr. 4 580 37 ,6 9 733 .33 28,  .9 8 
Chemical Engr. 36 593 .03 50 .1 6 750 .69 88 .6 6 
Civil Engr. 31 545 .77 117 .5 13 698 .10 171, .6 14 
Table F.3. (Continued) 
Curriculum 
n 
Dec. 
1965 
Monthly dollar income 
in job held 6 months 
after graduation 
Monthly dollar income 
in job held 
December 1965 
Ave S.E 1. 
Rank of 
curriculum Ave, S.D. 
Rank of 
curriculum 
Electrical Engr. 27 602. 85 51. ,0 4 780. 44 107. 1 2 
Industrial Engr. 34 584. 59 32. 7 8 717. 24 90. 7 11 
Mechanical Engr. 32 586. 62 87, ,8 7 762. ,63 80. 4 5 
Bacteriology 2 550 70. ,7 12 775 106. 1 3 
Botany 3 392. 33 42. ,9 35 541 75. 3 34 
Chemistry 16 564. ,69 71. 8 11 658. ,59 129. ,8 19 
General Science 10 406. ,8 198. ,4 34 580. ,25 195. 6 30 
Economics 4 460. ,75 77. ,5 24 588. .20 92. ,0 28 
English and Speech 7 307. ,86 121. ,5 43 438. ,9 181. ,2 44 
Geology 4 372. 5 175. 6 38 541. 40 230. 8 33 
History and Gov't. 10 370. 85 155. 9 39 537. .88 114. ,0 35 
Industrial Adm. 22 493. ,00 76. 3 20 643. ,76 139. ,8 21 
Journalism 9 452. ,78 53. ,2 25 597. 82 149. ,1 26 
Math 24 493, .17 99, .4 19 708,  .40 209. ,7 13 
Mod. Language 3 427. 33 16, .3 31 454. 33 48.  6 43 
P. Ed. 26 434, .62 94, .4 30 519. 64 113, .8 39 
Physics 2 615 21, .2 3 715, .50 206. 3 12 
Psychology 4 349, .5 191, .4 40 695 7. 1 15 
Sociology 1 500 - •  17 750 .00 0 7 
Statistics 6 322, .83 144 .7 42 528, .17 238, .8 37 
Zoology 3 516 .33 74 .1 15 480 .33 209, .7 42 
Vet. Med. 32 701 357 1 887 .57 382, .9 1 
Table F.4. Income information for 1956-1957 graduates of ISU 
Monthly dollar income Monthly dollar income Monthly dollar income 
in job held 6 months in job held in job held 
after graduation December 1959 December 1965 
n Rank of Rank of Rank of 
Dec. curri c- curric­ curric­
Curriculum 1965 Ave. S.D. ulum Ave. S.D. ulum Ave. S.D. ulum 
Agr. Business 31 394.43 95.23 23 565.88 225.1 24 748.21 361.56 34 
Agronomy 43 369.16 77.25 30 509.08 112.7 36 760.16 208.17 32 
Animal Science 52 383.26 124.62 27 550.28 193.53 28 800.61 272.42 27 
Dairy Science 10 317 99 36 558.12 172.94 26 801.60 235.33 26 
D & F Technology 9 368.33 38.30 31 543.33 68.04 31 780.78 102.97 30 
Agr. Education 49 433.62 89.83 19 541.95 157.19 32 880.18 970.48 22 
Entomology — - - — - - - - — — — - - — — 
Farm Op, 44 367.33 121.65 33 487.61 151.83 37 749.51 338.28 33 
Forestry 39 373.66 64.17 29 544.58 114.4 30 796.58 175.21 28 
Fish and Wildlife — - - — — — — — — — - — — — — — — 
Horticulture 13 450.45 190.56 13 484.91 125.33 38 660.62 161.87 40 
Ind. Education 40 392.36 65.32 24 517.35 122.26 34 744.97 173.58 35 
Agr. Journalism 7 432.67 86.23 20 800.86 168.34 3 982.71 488.39 9 
Landscape Arch. 16 404.29 82.19 22 643.60 234.24 15 903.94 244.38 17 
Poultry Science 8 287.71 363.96 37 677.5 214.08 11 958.94 311.08 12 
Rural Sociology 2 178.00 0 40 420 0 19 741 436.99 36 
Arch. Engr. 20 479.26 56.01 7 625.39 84.37 17 885.15 107.74 21 
Agr. Engr. 33 454.08 60.98 11 633.58 98.91 16 887.67 140.83 20 
Aerospace Engr. 27 466.19 76.20 8 754.33 91.41 5 1,130.32 167.1 2 
Architecture 8 448.2 88.52 15 616.12 77.81 20 932.87 150.07 15 
Ceramic Engr, 4 435 33.91 17 644.25 165.03 14 864.75 115.49 23 
Chemical Engr. 34 458.57 94.57 10 683.13 91.88 10 985.76 149.74 8 
Civil Engr. 42 491.89 81.65 3 665.32 100.30 12 914.90 176.48 16 
Table F.4. (Continued) 
Monthly dollar • income Monthly dollar income Monthly dollar income 
in job held 6 months in job held in job held 
after graduation December 1959 December 1965 
n Rank of Rank of Rank of 
Dec. curric­ curric­ curric­
Curriculum 1965 Ave. S.D. ulum Ave. S.D. ulum Ave, S.D. ulum 
Electrical Engr. 44 486.82 65.33 4 761.27 123.26 4 1,074.23 217.02 6 
Industrial Engr. 39 483.57 73.82 5 714.37 201.39 8 1,090.72 402.85 4 
Mechanical Engr. 38 482.97 55.30 6 716.27 250.37 7 984.08 234.37 10 
Bacteriology 2 450 0 14 451 213.55 40 732.5 208.60 37 
Botany 1 0 0 44 625 0 18 1,083 0 5 
Chemistry 18 515.3 132.32 2 710.77 119.34 9 975.07 177.31 11 
General Science 20 368.2 128.69 32 546.8 163.93 29 803.12 306.77 25 
Economics 1 435 — — 18 825 - - 2 1,000 - — 7 
English and Speech - - 45 — 45 — - — — — -
Geology 18 452.92 65.52 12 560.44 141.13 25 935.03 410.28 13 
History and Gov't. 6 285 100.17 38 526.5 137.33 33 702.83 136.8 38 
Industrial Adm. 39 416.8 76.45 21 652.39 162.08 13 934.25 283.84 14 
Journalism 5 385.6 102.21 26 578 134.80 23 842.6 184.31 24 
Mathematics 10 378.29 159.75 28 611.44 197.2 21 897.22 324.17 18 
Modern Language -  - - - — - — — — -  —  
P. Ed. 14 388.11 64.19 25 513.36 44.07 35 698.38 129.16 39 
Physics 15 466.00 52.85 9 749.23 146.03 6 1,113.18 226.32 3 
Psychology 7 348.75 151.68 34 556 154.09 27 761.29 280.13 31 
Sociology 4 280 -  —  39 400 - — 41 571.33 125.30 41 
Statistics 5 436.25 18.87 16 587.5 77.73 22 895 223.22 19 
Zoology 20 346.70 113.15 35 484.47 192.04 39 790.37 300.97 29 
Veterinary Med, 36 572.29 355.39 1 959.21 406.75 1 1,321.07 364.98 1 
Table F.5. Post-graduate training of ISU graduates by curriculum^ 
JC Formal Informal 
and Grad. Bus. Tech. job job All ^ 
Curriculum Total col. school Mil. col. inst. training training training 
Agr. Business 73 3 16 3 4 3 12 11 44 
Agronomy 83 2 31 3 — — 13 11 54 
Animal Science 94 3 28 3 4 2 12 15 67 
Dairy Science 21 2 6 1 1 — — 2 2 11 
D & F Technology 17 2 3 1 1 - - 4 3 10 
Agr. Education 84 4 41 2 1 1 7 4 52 
Farm Op. 96 5 15 3 2 3 6 13 38 
Forestry 79 8 15 5 2 1 14 9 45 
Fish and Wildlife 15 1 10 1 0 0 2 0 14 
Entomology 4 0 1 2 0 0 1 0 4 
Horticulture 27 2 10 1 0 0 2 4 16 
Ind. Education 64 4 32 2 1 0 9 5 47 
Agr. Journalism 19 0 5 1 0 0 2 2 8 
Landscape Arch, 36 3 6 1 0 1 1 0 10 
Poultry Science 10 0 4 0 2 0 0 2 7 
Rural Sociology 3 0 2 0 0 0 0 1 3 
Arch. Engr. 25 0 5 0 2 0 5 0 12 
Agr. Engr. 63 5 21 1 1 1 11 8 37 
Aerospace Engr. 67 5 34 7 0 0 6 2 44 
Architecture 31 0 2 1 0 1 0 3 7 
Ceramic Engr. 11 4 4 0 0 0 2 0 8 
Chemical Engr. 76 7 30 5 0 2 19 8 53 
Civil Engr. 78 4 22 2 0 1 9 6 32 
^Training is defined as completing at least one course. 
^Total may be less than sum because some graduates may have participated in more than one 
type of training. 
Table F.5. (Continued) 
JC Formal Informal 
and Grad, Bus. Tech, job job All 
Curriculum Total col. school Mil. col. inst. training training training 
Electrical Engr. 84 1 36 5 1 1 25 5 58 
Industrial Engr. 80 4 19 6 0 3 25 17 52 
Mechanical Engr. 76 8 25 3 0 3 15 9 48 
Bacteriology 5 1 3 0 0 0 1 0 5 
Botany 10 1 3 0 0 0 0 0 4 
Chemistry 57 0 26 2 0 1 4 4 30 
Dist. St. 57 3 32 5 1 2 12 9 45 
Economics 13 2 7 0 0 0 4 0 11 
English and Speech 13 3 4 1 0 0 3 0 10 
Geology 10 . 1 8 0 0 0 1 2 10 
History and Gov't. 33 0 21 5 0 0 4 0 25 
Industrial Adm. 77 4 16 2 1 0 19 14 44 
Journalism 18 1 3 1 0 1 1 0 6 
Mathematics 44 2 20 3 0 1 4 3 28 
Modern Language 3 0 2 0 0 0 0 0 2 
P. Ed. 48 2 27 2 0 0 2 3 32 
Physics 33 1 24 2 0 0 0 1 26 
Psychology 25 1 14 5 0 1 1 2 19 
Sociology 6 0 4 0 0 0 0 1 5 
Statistics 13 1 4 3 0 0 2 0 7 
Zoology 33 3 19 3 0 0 4 3 23 
Veterinary Med. 73 1 11 0 0 0 3 0 14 
Table F.6. Summary of military experience of ISU graduates and their appraisal of its income value 
Percent of 
Military respondents 
service with 
was of military 
No Some income stating Percent 
Total military military value to that it was of the 
n training training Officers Enlisted respondent of value total 
Number 1,887 1,194 
Percent 100.0 62.3 
Time served in 
months 7.31 0 
Standard deviation 13,43 0 
Average dollar 
value per year of 
military training 66.89 0 
Standard deviation 
of value per year 455.29 0 
693 
37.7 
19.40 
15.43 
182.15 
745.31 
334 
17.7 
359 
19.0 
90 
4.8 13.0 
1,402.56 
1,608.82 
48.2 
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Based on the answers given to several portions of the mail ques­
tionnaire, subjective scores were given to each individual in the 
areas of income motivation, risk preference, leadership, score and 
personality rating. Respondents were also asked to rank the im­
portance of different job attributes used when considering employment. 
These responses and scores are displayed in Tables F.7, F.8, F.9 and 
F.IO. It was hoped that this information might possibly help explain 
some of the variation in money income received by the graduates. Most 
of this information was of little or no help in achieving the hoped 
for results. Nevertheless, some interesting differences between major 
areas are noticeable whatever the cause or effect of these differences. 
Using the data mentioned above, several multiple regressions were 
made to try and explain some of the variation in the labor earnings 
of graduates. The results of these regressions were quite variable. 
Four regressions were run using income data of all 1956-1957 graduates 
without post-graduate training. In these regressions the dependent 
variables were income change for the first 3 years after college, 
income change between starting salary and salary 9 years later and 
income change between the third and ninth years after college. Inde­
pendent variables used to explain variation were college grade point, 
personality score, ranking of income importance in job selection and 
entrance examination ACT score. The results are shown in Table F.ll. 
The data suggest (1) personality has no effect on income and/or 
the personality scale used is useless and (2) high college grade point 
and ACT scores are somehow associated with increased income. 
Table F.7. Motivation and risk preference scores for 1956-1957 and 1962-1964 ISU graduates 
Curriculum n 
Income motivation score Risk preference score 
Rank Ave, S.D, Rank Ave, S.D. 
Agr. Business 72 10 17,12 4.25 16 22.56 4.64 
Agronomy 84 24 15,96 5.18 35 21.60 4.26 
Animal Science 94 22 16.18 4.97 27 21.99 3.91 
Dairy Science 22 30 15.41 5.06 19 22.33 4.24 
D & F Technology 15 9 17.13 4.03 3 24.83 4.43 
Agr. Education 84 28 15.71 4.27 15 22.70 5.15 
Entomology 4 23 16.00 4.08 25 22.00 2.58 
Farm Op. 16 32 15.37 5.09 11 23.07 4.82 
Forestry 79 20 16.27 4.29 24 22.08 4.75 
Fish and Wildlife 14 33 15.36 4.36 25 22.00 3.50 
Horticulture 27 15 16.48 3.79 31 21.67 4.41 
Ind. Education 63 26 15.83 4.80 39 21,25 4.73 
Agr. Journalism 18 4 17.44 4.36 21 22,18 5.36 
Landscape Arch. 36 11 16.78 4.10 14 22,84 4.78 
Poultry Science 10 3 18.00 4.05 45 17,17 7.57 
Rural Sociology 3 45 11.33 1.53 5 24,33 8.50 
Arch. Engr. 24 = 18 16.37 4.54 4 24,38 5.59 
Agr. Engr. 63 12 16,67 5.27 13 22.85 4.90 
Aerospace Engr. 67 14 16,55 4.77 28 21.79 3.48 
Architecture 30 40 14,10 4.12 36 21.55 4.00 
Ceramic Engr. 11 7 17,27 5.57 23 22.11 2.67 
Chemical Engr. 76 8 17,20 5.09 31 21.67 3.80 
Civil Engr. 79 21 16,20 4.01 30 21.68 3.85 
Table F.7. (Continued) 
Income motivation score Risk preference score 
Curriculum n Rank Ave. S.D. Rank Ave. S.D. 
Electrical Engr. 84 27 15.80 4.70 34 21.61 4.03 
Industrial Engr. 79 6 17.37 4.30 29 21.75 3.96 
Mechanical Engr. 76 16 16.45 4.78 20 22.24 5.17 
Bacteriology 5 13 16.60 3.58 9 23.50 7.05 
Botany 10 31 15.40 3.34 44 19.50 2.74 
Chemistry 56 35 15.20 5.09 33 21.62 3.94 
General Science 39 39 14.36 4.25 2 25.17 6.36 
Economics 14 19 16.29 5.22 43 20.50 3.31 
English and Speech 13 37 14.62 7.26 7 23.60 6.08 
Geology 27 36 14.63 4.20 37 21.53 3.24 
History and Gov't,, 33 17 16.39 5.09 12 22.88 6.09 
Industrial Adm. 76 2 18.33 6.52 17 22.44 4.12 
Journalism 18 5 17.39 5.09 1 25.20 7.05 
Mathematics 44 25 15.84 5.71 22 22.17 4.76 
Modern Language 3 44 12.00 3.61 6 24.00 0 
P. Ed. 47 29 15.51 4.69 8 23.58 5.54 
Physics 33 42 13.45 4.45 18 22.39 4.60 
Psychology 24 38 14.42 4.39 41 21.06 3.95 
Sociology 6 41 13.67 4.68 42 20.75 8.34 
Statistics 13 1 19.08 6.26 10 23.22 6.02 
Zoology 33 42 13.45 6.17 38 21.35 2.21 
Veterinary Med. 71 34 15.28 5.31 40 21.10 6.10 
Table F.8. Personality scores, leadership ratings and age of 1956-1957 and 1962-1964 graduates of 
ISU 
Personality score Leadership score 
Curriculum n Ave, S.D. Rank Low Med. High Age 
Agr. Business 71 34. 07 24. 85 8 26 23 22 23. 0 
Agronomy 84 34. 10 27. 25 7 19 33 32 23, .1 
Animal Science 94 35. 03 26, .15 6 20 35 39 22. 6 
Dairy Science 21 37. ,90 26, .79 5 4 7 10 22, .4 
D & F Technology 16 23. ,62 17. 33 23 2 8 6 22, .4 
Agr, Education 84 44. ,15 30 .60 3 17 33 34 23 .2 
Entomology 4 8. ,50 4 .04 45 2 1 1 22 ,5 
Farm Op. 94 29. ,85 23 .10 12 21 43 31 22 .7 
Forestry 79 22. ,41 13 .19 28 32 21 25 23 .4 
Fish and Wildlife 13 21. 08 13 .43 32 7 5 1 23 .0 
Horticulture 27 23, .19 23 .68 25 9 9 9 23 .2 
Ind. Education 62 31. 35 23 .66 10 18 19 25 23 .3 
Agr. Journalism 18 46. 39 32 .62 2 1 6 11 23 .4 
Landscape Arch. 36 32. ,00 28 .80 9 8 13 15 23 .7 
Poultry Science 10 25, .30 8 .67 21 2 1 7 23 .5 
Rural Sociology 3 43, .67 10 .97 4 0 2 1 23 .3 
Arch. Engr. 23 23, .96 15 .04 22 4 11 8 24 .2 
Agr. Engr. 63 21 .14 17 .08 31 19 27 17 22 .9 
Aerospace Engr. 67 19 .43 17 .30 35 26 18 23 22 .3 
Architecture 31 28 .10 19 .95 17 10 8 13 24 .3 
Ceramic Engr. 11 15 .82 10 .19 43 2 7 2 22 o4 
Chemical Engr. 76 19 .32 18 .15 36 20 25 31 22 .0 
Civil Engr. 77 22 .16 17 .54 30 32 34 11 23 .3 
Table F.8. (Continued) 
Personality score Leadership score 
Curriculum n Ave 
• 
S.D. Rank Low Med. High Age 
Electrical Engr. 84 19. 18 15, .58 37 34 38 12 23, .0 
Industrial Engr. 79 22. 22 18, .59 29 18 34 27 23, .0 
Mechanical Engr. 76 19. 99 16 .63 34 31 29 16 23, .0 
Bacteriology 5 11. 80 6 .72 44 2 2 1 22 .8 
Botany 10 23. 60 13 .99 24 4 4 2 23 .0 
Chemistry 55 18. 00 20 .03 40 19 18 18 22, .1 
General Science 37 25. 84 20 .58 19 5 11 21 22 .7 
Economics 14 18. 36 16 .07 38 3 7 4 22 .4 
English and Speech 13 28. 31 21 .72 16 4 4 5 21 .8 
Geology 27 26. 11 14 .54 18 2 14 13 22 .3 
History and Gov't. 33 28. 58 27 .14 14 9 9 15 22 .4 
Industrial Adm, 76 28. 49 25 .21 15 23 21 32 22 .7 
Journalism 18 25. 61 22 .58 20 0 7 11 22 .5 
Mathematics 45 23. 04 18 .24 26 18 17 10 22 .2 
Modern Language 3 17. 33 7 .51 41 1 2 0 21 .0 
P. Ed. 46 29. 43 18 .57 13 16 17 13 22 • S 
Physics 33 18. 15 19 .04 39 14 12 7 21 .8 
Psychology 24 31. 17 27 .26 11 8 4 12 22 .7 
Sociology 6 47. 33 40 .54 1 0 0 6 21 .7 
Statistics 13 17. ,08 12 .91 42 6 4 3 22 .8 
Zoology 33 20. ,21 17 .11 33 15 10 8 22 .8 
Veterinary Med. 71 22. 55 10 .08 27 23 25 23 25 .2 
Table F.9. Average ranking of importance of selected job characteristics by ISU graduates^ and 
by Iowa farm boy high school graduates 
Commu­ Profes­
Leisure nity sional 
time where Social Inde­ Income Security Co­ advance­
Curriculum available located prestige pendence received of work workers ment 
Agr. Business 6.31 4.85 6.04 4.03 2.61 4.36 5.04 2.72 
Agronomy 6.30 5.07 6.82 4.25 3.35 4.19 4.73 2.64 
Animal Science 6.59 5.33 6.31 3.37 2.94 4.53 4.87 3.15 
Dairy Science 5.58 3.96 5.67 3.37 3.08 3.79 4.33 2.67 
D 6e F Technology 6.44 3.69 6.31 4.38 2.37 4.25 4.94 2.37 
Agr. Education 6.52 4.34 6.52 4.11 2.98 4.35 4.62 3.41 
Entomology 4.50 3.00 7.25 6.50 3.00 4.00 4.25 3.75 
Farm Op. 6.54 4.54 6.79 3.25 2.96 4.70 4.57 3.91 
Forestry 6.09 4.22 6.67 4.38 2.87 4.36 4.96 2.59 
Fish and Wildlife 6.33 4.73 7.00 3.73 2.93 4.67 4.47 2.73 
Horticulture 6.26 4.11 7.19 4.93 3.30 4.78 5.37 2.89 
Ind. Education 5.61 4.02 6.12 4.76 2.74 4.50 4.71 3.30 
Agr, Journalism 5.90 3.65 5.90 4.10 2.30 4.90 4.70 2.65 
Landscape Arch. 6.38 4.22 7.00 4.92 2.84 4.92 4.57 1.89 
Poultry Science 7.09 4.36 5.91 3.82 2.45 4.55 4.73 3.09 
Rural Sociology 5.00 5.33 7.33 4.33 5.33 5.00 5.00 4.00 
Arch. Engr. 6.04 3.69 5.38 3.85 2.38 4.35 4.65 2.73 
Agr. Engr. 6.02 4.24 7.21 4.48 3.22 5.22 4.54 2.62 
Aerospace Engr. 5.78 4.15 6.67 4.99 2.81 5.25 5.36 2.70 
Architecture 6.68 4.55 6.97 3.35 3.29 5.39 5.03 2.29 
Ceramic Engr. 6.00 4.27 7.00 4.45 2.73 3.27 4.91 3.45 
Chemical Engr. 6.21 4.44 6.27 4.56 2.77 5.08 4.90 2.76 
Civil Engr. 6.15 4.46 6.33 3.84 2.89 4.68 4.80 2.56 
^Possible scores are 1 to 9, 1 representing the most important attribute. 
Table F.9. ^.Goïvtinvied.) 
Commu­ Pi:o£es— 
Leisure nity sional 
time where Social Ind e- Income Security Co­ advance­
Curri culum available located prestige pendence received of work workers ment 
Electrical Engr. 6.27 3.94 6.90 5.27 3.21 4.86 4.60 3.08 
Industrial Engr, 6.75 5.17 5.98 3.95 2.85 5.26 5.22 2.65 
Mechanical Engr. 6.00 4.32 6.77 4.69 2.78 5.42 4.81 2.58 
Bacteriology 7.00 4.60 7.60 3.80 3.60 6.40 3.20 2.20 
Botany 6.30 5.50 6.70 4.20 3.90 4.30 4.00 2.40 
Chemistry 5.34 4.28 5.97 3.70 3.03 4.56 4.64 2.18 
General Science 5.47 4.70 6.10 4.10 3.37 5.63 4.87 2.92 
Economics 6.21 4.29 6.14 4.00 4.00 5.86 4.21 2.79 
English and Speech 4.92 4.46 6.77 4.92 4.23 4.92 4.46 4.15 
Geology 6.78 5.04 6.04 3.78 3.07 6.00 4.89 2.48 
History and Gov't. 5.97 4.68 5.44 5.03 2.71 5.09 5.26 2.71 
Industrial Adm. 6.29 4.91 6.18 3.78 2.47 5.33 5.08 2.45 
Journalism 6.72 4.00 6.83 5.83 2.61 4.78 5.61 2.50 
Mathematics 5.96 3.96 6.35 5.15 3.24 5.17 4.43 2.48 
Modern Language 5.33 2.67 5.33 6.00 3.00 2.33 5.67 5.67 
P. Ed. 5.85 4.38 6.06 5.10 3.08 4.35 4.92 3.33 
Physics 5.70 4.33 7.39 5.27 3.55 6.06 4.70 2.48 
Psychology 6,67 5.46 5.54 4.79 2.92 4.79 4.75 2.96 
Sociology 6.67 5.67 7.67 3.67 3.67 6.00 4.67 2.83 
Statistics 5.93 4.21 6.21 3.93 2.43 5.14 4.57 1.93 
Zoology 5.79 4.97 6.82 4.03 3.64 5.03 4.97 3.48 
Veterinary Med. 5.97 3.62 6.63 3.65 3.07 5.30 4.80 3.68 
Iowa farm boys 
High school grad. 5.87 4.57 6.74 4.00 2.54 4.02 4.63 4.37 
College grad. 6.85 4.28 5.91 4.46 3.63 5.63 4.73 2.59 
Table F.10. Preferred basis for income advancement on the job by ISU graduates 
Curriculum 
Automatic increase 
Increase based on 
your superior's 
i ud gment 
Salary determined 
on commission 
basis 
Total Number Percent Numb er Percent Number Percent 
Agr. Business 7 10 26 37 37 53 70 
Agronomy 19 23 32 38 33 39 84 
Animal Science 16 17 20 21 58 62 94 
Dairy Science 3 15 9 45 8 40 20 
D & F Technology 2 13 5 31 9 56 16 
Agr. Education 16 19 23 28 44 53 83 
Entomology 1 25 0 0 3 75 4 
Farm Op. 17 18 16 17 62 65 95 
Forestry 27 35 21 27 30 38 78 
Fish and Wildlife 4 31 6 46 3 23 13 
Horticulture 7 26 6 22 14 52 27 
Ind. Education 18 29 26 42 18 29 62 
Agr. Journalism 4 22 6 33 8 44 18 
Landscape Arch. 9 26 8 23 18 51 35 
Poultry Science 1 9 3 27 7 64 11 
Rural Sociology 1 33 1 33 1 33 3 
Arch. Engr. 1 5 12 55 9 41 22 
Agr. Engr. 12 19 28 44 23 37 63 
Aerospace Engr. 11 16 36 54 20 30 67 
Architecture 6 19 11 35 14 45 31 
Ceramic Engr. 3 27 2 18 6 55 11 
Chemical Engr. 2 3 39 53 33 45 74 
Civil Engr. 14 18 31 41 31 41 76 
Table F.10. (Continued) 
Increase based on Salary determined 
your superior s on commission 
Automatic increase iudgment basis 
Curriculum Number Percent Number Percent Number Percent Tote 
Electrical Engr. 6 7 57 68 21 25 84 
Industrial Engr. 3 4 38 48 38 48 79 
Mechanical Engr. 5 7 36 49 33 45 74 
Bacteriology 1 20 1 20 3 60 5 
Botany 2 20 5 50 3 30 10 
Chemistry 15 28 24 45 14 26 53 
General Science 9 24 8 21 21 55 38 
Economics 6 43 5 36 3 21 14 
English and Speech 7 54 4 31 2 15 13 
Geology 3 11 12 44 12 44 27 
History and Gov't. 9 28 12 38 11 34 32 
Industrial Adm. 7 9 31 41 38 50 76 
Journalism 4 22 9 50 5 28 18 
Mathematics 9 20 21 48 14 32 44 
Modern Language 0 0 2 67 1 33 3 
P. Ed. 15 33 13 28 18 39 46 
Physics 7 21 16 49 10 30 33 
Psychology 12 50 4 16 8 33 24 
Sociology 3 50 1 17 2 33 6 
Statistics 0 0 6 50 6 50 12 
Zoology 7 21 4 12 22 67 33 
Veterinary Med, 1 1 14 19 57 79 72 
Table F,11. Results of regression of selected factors on income and income changes of 1956-1957 
ISU graduates 
Dependent 
variables 
Independent 
variables b value 
Standard 
error 
of b T value D.F. F ratio RZ 
Income change Grade point 28.52 50.93 1.506 
first three years Personality .20 .33 .608 4/562 2. 40* .017 
after graduation Income rank -5.52 4.6 -1.195 
ACT score .62 .28 2.203* 
Income change Grade point 139.45 41.63 3.350** 
first nine years Personality .65 .72 .906 4/562 5 .90** .040 
after graduation Income rank -16.08 10.17 -1.581 
ACT score 1.60 .61 2.606** 
Income change Grade point 110.92 37.96 2.922** 
between third and Personality .452 .653 .691 4/562 3 .707** .026 
ninth year Income rank -10.55 9.27 -1.138 
ACT score .985 .560 1.758 
Income nine years Grade point 139.71 43.55 3.208** 
after graduation Personality .28 .75 0.375 4/562 8 .672** .058 
Income rank -15.32 10.64 -1.440 
ACT score 2.64 .643 4.114** 
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The significance of grade point and ACT score is particularly 
interesting because for these data the correlation between these two 
items was "only" +.2068, Although significant relationships were 
found, the standard errors were so large that means were used in 
estimating the future income stream of Iowa State University graduates. 
When the regressions were run by curriculum using the same and 
additional independent variables, no significance relationships were 
found. Since the individual curriculum does not usually restrict 
occupational choice, the regressions were repeated using occupation 
as the grouping mechanism. Although some significance was found in 
certain cases, the results were not consistent and often disappeared 
with slightly different occupational groupings. Variables having 
periodic significance were grade point, personality score, age and 
net worth of parent. The net worth coefficient was generally negative 
(farming excepted), reflecting possibly the effect of net worth on 
entry into agriculture. Entrants into farming usually had above 
average wealth and received below average income. This observation, 
however, would only explain the negative coefficient using the popu­
lation of all graduates. 
Although no consistent results were achieved in this area of 
study, the possibility may exist for some interesting and worthwhile 
efforts into determining factors which in addition to education affect 
labor earnings. 
